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SUBJ: Contract Training Programs

1. PURPOSE. This notice transmits FAA-STD-028B, Contract
Training Programs, as the official standard for contractors
who develop and deliver training for the Federal Aviation
Administration (FAA).

2. This notice is distributed to the branch
level in Washington headquarters, regions, and centers, with
limited distribution to field offices and facilities.

3. BACKGROUND. FAA-STD-028B replaces FAA-STD-028, issued
March 28, 1985, and FAA-STD-028A (draft) circulated in 1988.
The newly revised standard is being issued to strengthen the
Instructional Systems Design (ISD) guidelines, to provide
additional training Data Item Descriptions (DID's), and to
support the acquisition of computer-based training
technologies including courseware for training devices.

4. APPENDICES. Appendix 1 provides further explanation of
the revisions that are reflected in FAA-STD-028B. Appendix 2
contains a copy of the revised standard.

5. ACTION. During the effective period of this notice,
comments and recommendations for revision of FAA-STD-028B are
requested from its users. Please provide written
recommendations for improvement by July 30, 1993, to

AHT-10. For further information, contact FTS (202) 366-6993.

: xz
Joseph P, Ki;écki

Director, Office of Training
and Higher Education, AHT-1

Distribution: A-WXYZ2-3; A-FOF-0 (LTD) Initiated By: AHT-1
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APPENDIX 1. EXPLANATION OF CHANGES IN FAA-STD-028B

1. PURPOSE. FAA-STD-028 and FAA-STD-028A (draft) have been
revised based on the lessons learned during the acquisition of
contractor-developed training materials and courses. The result
is FAA-STD-028B. This standard has been strengthened to support
the requirements of the FaA training communities during the
review of contract training deliverables. Listed below are the
major changes reflected in FAA-STD-028B.

2. FRONT MATTER. The front matter has been revised as follows:

@. Reorganization of the front matter chapters. This
Seéquence begins with the "Introduction, Procurement and
Administration" chapters. It is followed by the "Overview of the
Systematic Training Development Process" and the specific
chapters on each of the five phases of that process.

b. Amplification of information on the types of training
conferences that are generally held for a training contract.
These are post award conferences, technical interchange meetings,
and in-progress reviews.

C. Specification of the roles of FAA personnel who support
contractor-developed training, to include instructional systems
design specialists. :

d. Specification of the requirements for training materials
developed according to "best commercial practice." When best
commercial practice is permitted by a program office, this
approach will not be used to shortcut a systems approach to
training development. Best commercial practice will provide
flexibility in format, not content. Aall formats will be approved
by the FAA prior to use. 1In addition, traceability to tasks
selected for training will be required.

€. Strengthening and clarification of instructional systems
design requirements: ’

(1) Development of training outcomes during the design phase
rather than the analysis phase.

(2) Changes in terminology from "instructional" and "lesson"
objectives to "terminal” and "enabling" objectives. :

(3) Specification of training outcomes at the duty level, of
terminal objectives at the task level, and of enabling objectives
at the subtask level.
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(4) Specification of terminal objectives as job performance
behaviors rather than training behaviors.

(5) Addition of the requirement for traceability of duties
and tasks selected for training to training outcomes and terminal
objectives, respectively.

3. DATA ITEM DESCRIPTIONS (DID's). Revisions have been made to
existing DID's and new DID's have been added as follows:

a. The Task and Skills Analysis DID has been revised to
define job performance requirements more accurately and to
provide thorough documentation that is directly related to the
job. 1In addition, the DID was broadened to accommodate
management as well as technical training analyses. Finally, the
category of task "elements" was added to the task hierarchy so
that specific data may be obtained for analyses that are
conducted in support of computer human interface (CHI) training.
Specification of task analysis data at the element level is
optional.

b. A Cognitive Analysis DID has been developed as a follow-
on to task analyses which indicate that specific tasks have
strong cognitive components. These types of tasks would require
the performer to exercise judgment, solve problems, and make
decisions. While a task analysis provides procedural information
on job performance, a cognitive analysis will provide a
systematic means of determining the cognitive processes and
strategies that support job performance. '

c. A Job Aids DID has been developed for the design of
instructional tools that provide information on the steps in a
procedure or that guide the user in making decisions related to a
specific job task. Examples of job aids are checklists,
procedural lists, flow charts, and illustrations.

d. A series of DID's have been developed for computer-based
instruction and video disc courseware. This series includes the
following DID's: Lesson Specifications, CBI Testing, Validation
Plan and Report, Video Treatments, Storyboards and Scripts, Video
Shot List, and CBI Program Documentation.

e. A DID has been developed to support interactive
courseware for training devices. This DID documents the
requirements for deliverables that are developed as part of the
interactive courseware for a training device. The DID is
applicable to computer-aided as well as computer-based
courseware.

)
|
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f. A DID has been developed for Video Courseware. This DID
documents the information that the FAA needs to evaluate a
contractor's decisions concerning the content, treatment, and
organization of video courseware.

g. A DID has been developed for Developmental Tryouts of
course materials. This DID provides the minimum requirements for
developmental tryouts that are conducted to assess the
- effectiveness of materials when they are in a semi-finished or
draft form. The materials are presented to representatives of
the target population, in a training environment, for their use
and comment.

h. Existing DID's have been strengthened consistent with the
additional guidelines for instructional systems design that have
been added to the front matter of the standard. One example is
the requirement for traceability among training outcomes,
learning objectives, and task analysis data in the Course Design
Guide. K

i. A requirement has been added to the Lesson Plan DID for
establishing a bridge between management and technical processes
and procedures, as currently performed and how they will be
performed in the future as the result of new equipment or
workforce changes. This requirement will apply when supplemental
training is being developed. The sample lesson plan format was
also revised to provide additional guidance on the type of
information that should be included in each section,

j- In the Student Achievement Test DID increased emphasis
has been placed on the need for performance checklists when
hands-on performance is required.

k. A requirement has been added to the Commercial Off-the-
Shelf (COTS) Report DID for FAA copyrights to COTS materials.
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FOREWORD

This standard replaces FAA-STD-028, issued on March 28,
1985, and FAA-STD-0282 (draft), circulated in 1988. This
standard contains specifications for contractors who analyze,
design, develop, deliver, and evaluate training for the Federal

Aviation Administration (FAA).

The application of the principles and practices of a
systematic training development process, such as Instructional
Systems Design (ISD), and the use of a job-centered training
approach are the FAA's greatest assurances that quality
training products will be submitted by contractors to the FAA.
The products, required by this standard, provide evidence to
the FAAR that a contractor is applying the principles and
practices of a systematic process for developing training.

Chapters 1 through 9 of this standard provide guidance for
training development and delivery by a contractor. The Data
Item Descriptions (DID's) in Appendix 1 specify the format,
content, and procedures for products submitted to the FAA for

review and approval.

Recommendations, additions, deletions, and other pertinent
information which would improve this standard should be _
addressed to the Strategic Planning, Policy, and Budget Staff,
AHT-10, Federal Aviation Administration, 400 Seventh Street,
S.W., Washington, D.C. 20591.

W D

Joseph P. Kisd¢ki
Director, Offfce of Training
and Higher Education
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CHAPTER 1. INTRODUCTION

i-1. Purpose. This standard establishes procedures for
contractor developed and/or delivered training through the
application of the principles and procedures of a systematic
training development process. Order 3000.6C, Training, governs
the application of this standard. This standard shall be applied
to all training procurements. Deliverables shall be developed as
specified in the DID’s and shall be delivered in accordance with
the contract. '

1-2. Dpistribution. This standard is distributed to the branch
level in FAA headquarters, regions, and centers, with limited
distribution to all field offices and facilities.

1-3. Cancellation. FAA-STD-028, issued March 28, 1985, is
canceled. FAA-STD-028A (draft), circulated in 1988, is
superseded by this standard.

1-4. Background. FAA training, developed and delivered by
contractors, has increased significantly since the first
standard, FAA-STD-028, for contractor training programs was
issued in 1985. Faced with increased responsibilities for
procuring, monitoring, reviewing, and approving contractor
training deliverables, the FAA is strengthening the
specifications for its contractor training deliverables by
issuing a revised standard, FAA-STD-028B.

1-5. Bystematic Development Process. The application of the

principles and practices of a systematic development process and
the use of a job-centered training approach are the FAA’s
greatest assurances that quality training deliverables will be
submitted by a contractor to the FAA. The deliverables, required
by this standard, provide evidence to the FAA that a contractor
is applying the principles and practices of a systematic training
development process.

1-6. Explanation of Changes. This standard has been revised to

accomplish the following:
a. Strengthen the specifications stated in the DIDs.

b. Ensure traceability between job tasks and
training objectives and materials.

c. Develop a more rigorous review and approval
process to ensure accountability.
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d. Provide Data Item Descriptions (DIDs) for
development of computer-based instruction (CBI).

e. Incorporate the best available examples of
deliverables.

f. Ensure consistency between this standard and the

agency’s policy for training, Order 3000.6C.

1-7. Dpefinitions. Definitions for the terms used in this
standard are provided in the glossary, located in Appendix 2. A
list of acronyms used in this standard is located in Appendix 3.

1-8. Reguests for Information. Further information or
clarification about this standard is available from the Office of

Training and Higher Education (AHT-10), Federal Aviation
Administration, 800 Independence Avenue, S.W., Washington, D.C.
20591.

1-9. Application of This Standard. When conflict exists

between the requirements of this standard and its referenced
documents, this standard shall take precedence. Where the
requirements of the Government Printing Office Style Manual
conflict with the requirements specified in this standard, the
requirements of this standard shall take precedence. Questions
concerning the application of this standard to a specific
contract shall be directed to the appropriate FAA Contracting
Officer’s Technical Representative (COTR).

1-2
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CEAPTER 2. PROCUREMENT

2-1. Purpose. This chapter discusses the procurement phase and
its relationship to the phases of the systematic development
process.

2-2. Description of the Procurement Phase.
a. Changes jn Job Requirements. Changes in job

requirements, which may necessitate a change in training
requirements, may result from:

(1) Installation of new technology.

(2) New versions of eguipment already in use in
the Faa.

(3) Workforce expansion.
(4) Improved workforce proficiency.

b. When the program office responsible for a change
releases a procurement request (PR), training is reguested to
support the change. The program office, in accordance with the
latest edition of Order 4400.4, Guide for Preparing Procurement
Requests, coordinates training requirements and specifications
with the appropriate AHT division and service organization.’
Contractors respond with their proposed solutions in a technical
proposal, which follows the guidelines in DID-1.

2-3. gCritical Actions. Activities during this phase focus
primarily on the management of the proposed training course.
During procurement the:

a. Bidding contractors propose the development and
delivery of training in accordance with the specifications stated
in the solicitation and in DID-1, the Contractor’s Proposal for
Training. :

b. Contract is awarded to the training contractor
who is likely to provide the most cost effective training and the
most qualified personnel.

c. Schedule for submission and review of the
deliverables is prepared following contract award, as specified
in the contract.

2-4. Documentation. The deliverables associated with the
training procurement phase include the: '

2-1
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a. Contractor’s Proposal for Training (DID-1)
b. Milestone Chart (DID-2)
c. Personnel Qualifications Report (DID-3)
2-5, -1 Contractor’ oposa o raining. DID-1, the

Contractor’s Proposal for Training, provides contractors with
guidance about the preparation and inclusions for their proposal
for training. DID-1 also serves to provide guidance to the FAA,
specifically for writers of the specifications for the bid and
for members of the FAA proposal evaluation team.

a. Training Staff. DID-1 requires a description of
the training staff and their skills for the proposed training.
It should be emphasized that the selection and use of
appropriately gualified personnel is critical to the development
of effective training. Each individual must bring special skills
to the task to design, develop and deliver effective training.
The categories of personnel are:

(1) Instructional Systems Design (ISD)
personnel, both for the government and for the contractor who
manage the effort, plan the strategies and are responsible for
the final product.

(2) Subject Matter Experts (SMEs), who are
responsible for lesson content and work with the ISD team.

(3) Instructional developer, who is responsible
for developing and documenting the lesson content and sequence as
specified by the designer and the SME.

(4) Computer-based instruction (CBI) programmer
who takes CBI materials developed by the ISD team and programs
the CBI lessons.

(5) Instructor, who delivers the instruction and
must possess a wide variety of teaching, counseling, evaluation,
and adult learning skills.

b. Commercial Off-The-Shelf Training Materjals.
When commercial off-the-shelf training materials (COTS) are
proposed, the contractor shall provide the information required
by the Commercial Off-the-shelf Training Materials Report
(DID-12) and submit the proposed materials for FAA assessment.

c. Best Commercia) Practice. When training materials

are to be developed according to "best commercial practice," the
following reguirements shall be met:

2=-2

Information Handling Services, 1999

August 11, 1999

10:18:24



M 9003329 0020673 0LT WM

05/01/93 FAA~-BTD-028B N 3000.65
Appendix 2
1) A systems approach to training development shall
be used.

2) Traceability between the task analysis data
and the course design guide shall be provided. Terminal
objectives shall be traceable to tasks selected for training.

3) Best commercial practice shall provide
flexibility from the standpoint of format, not content. It shall
not be used to shortcut the application of instructional systems
design processes and procedures.

4) Formats for best commercial practice shall
. be submitted to the FAA COTR for review and approval priecr to
use.

2-6. Contract Award. The FAA awards the contract after
reviewing each contractor’s proposal for training.

2-7. DID-2 Milestone Chart. DID-2, Milestone Chart, specifies
the format and items to be included in a timeline for the
development and delivery of the course(s). Although such
information is provided in the contract, a Gantt-like chart
format is extremely useful as a management tool for the FAA COTR
and other FAA personnel involved with the review of the
deliverables. The milestone chart is updated to reflect changes
to the delivery schedule which are authorized by the FAA
Contracting Officer. Within 10 days of the approved change, the
contractor is reguired to submit the milestone chart indicating
the appropriate revision(s).

2-8. DID-3 Personnel Qualifications Report. DID-3, Personnel

Qualifications Report, provides the requirements to be addressed
in the report for all contractor personnel assigned to training
development and delivery tasks. A resume for each individual
identified in the report is reguired for approval by the FAA.
The FAA reserves the right to approve changes in key personnel
for training development and delivery.
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CHAPTER 3. ADMINISTRATION

3-1. Purpose. The purpose of this chapter is to provide
guidance about logistical aspects pertinent to training delivery.

3-2. Accident Prevention. Safety precautions and an awareness
of accident prevention are prime considerations in all training
activities. Any instruction developed for the FAA by a
contractor using this standard shall emphasize each person’s
accident prevention responsibilities, both as an individual and
a5 a representative of the FAA.

3-3. Copyrighted Material. All material required by this
standard shall be free from all encumbrances which prohibit their

reproduction or use by the FAA for training purposes. This
includes, but is not limited to, copyrighted, registered
documentation and software. All material developed for the FAA
contractors shall be the sole property of the FAA and shall not
be used by the contractor for any purpose other than those in the
contract.

3-4. Classroom, Laborato and Shop Facilities,

Classroom, laboratory, and shop facilities are subject to
inspection and approval by the FAA Contracting Officer, or
designee, either before or during the contract period. The
contractor shall correct any deficiencies identified before the
start of training. 1If training is already in progress, the
deficiencies shall be corrected within 10 days, or within the
time period specified by the FAA Contracting Officer.

a. Space. Not less than 30 square feet gross per
student shall be provided.

b. Lighting. Lighting shall not be less than 50 foot
candles on the surface of the student’s desk. If computer
terminals are used, classroom lighting shall be variable by means
of appropriate lighting controls.

c. Noise. Ambient, unoccupied room level noise, as
measured with a General Radio Company Permissible Sound Level
Meter Type 1565B, or equivalent, shall not exceed 40 dBa at any
point in the classroom or 70 dBa in laboratory environment under
the following conditions: all equipment and room doors closed,
covers on, and equipment in operation.

d. Heating and Cooling. Temperature levels shall be

adjustable within an ambient temperature range of 70 degrees F
(21 degrees C) and 75 degrees F (24 degrees C) for classroom and
laboratory facilities.

3-1
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e. Safety. The training environment and facilities

shall comply with all standards established by the National
Electrical Code, National Fire Code, United States of America’s
Standards Institute and United States Government Occupational
Safety and Health Administration.

f. Cleaning. As a minimum, the contractor shall .
provide the following janitorial services if facilities are not
Government furnished:

(1) Daily

(a) Clean chalkboards.
(b) Clean student desk tops.
(c) Empty wastebaskets.

(2) Weekly

(a) Sweep floors.
(b) Dust all room furniture and equipment.

(3) Monthly

(a) Mop or vacuum floor as appropriateﬂ

g. Furniture. Students shall be seated at desks, .
tables, or provided with a proper rest on the side of the chair

for writing or taking notes. Sufficient storage space shall be
provided in the vicinity of the student’s desk to store training
manuals and other course related material. If computer terminals
are to be used, they shall be placed to make viewing and keyboard
entries convenient and non-fatiguing.

h. Training Aids. Training aids such as chalkboards,
overhead projectors, slide projectors, and audiovisuals shall be
provided as regquired in the training documentation.

i. Sanitary Facjlities. Sanitary, separate restroom

facilities for men and women shall be available within convenient
distance of classroom or laboratory. Restroom facilities shall
be provided for handicapped persons.

3-S5, Bousing, Dining, and Transportation Facilities. The

contractor shall not be responsible for housing, dining

facilities, or transportation. However, for training courses .
conducted at other than Government facilities, the contractor

shall provide directions to the training facility and a list of

housing, dining, and transportation facilities available in the

vicinity of the training facility. This information shall be

_ )
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pProvided to the FAA COTR at least six weeks prior to the
scheduled first class of the course.

3-6. Course Bchedule. Course schedules shall be prepared in
accordance with DID-6. Training shall be scheduled for eight
hours per day for five work days per week, unless otherwise
specified by the Faa Contracting Officer. Federal holidays shall
not be class days and shall not be absorbed in the overall course

length.
a. Length of Instruction. Class instruction periods

for lecture/demonstration shall normally be 50 minutes duration
with a 10-minute break between periods of instruction. Length of
Practical application periods may vary as the situation requires.

b. ccelerated ining. To meet urgent
requirements, the acquiring activity may direct a second shift or
accelerated training where circumstances and availability of
system or equipment so dictate. The daily schedule of the
training course(s) shall be conducted SO0 as to allow optimum
utilization of the system or equipment by the using FAA activity.

3=7. Btudent Reporting. The students shall be directed to
report to a designated individual at the training facility. The
names of students authorized to attend the training course shall
be provided to the contractor prior to the first day of the
course. The contractor shall ensure that only personnel
designated by the FAA attend and participate in training programs
procured under the provisions of this standard. If a student who
is authorized to attend the training course fails to arrive on
the first day of the course or any day thereafter, the contractor
shall immediately notify the FAA COTR.

3-8. Btudent-to-Instructor Ratio. The student-instructor ratio
shall be no greater than 16 to 1 in the theoretical phase of the
course and no greater than 4 to 1 in the practical application
Phase. Deviations may be waived with prior written approval from
the FAA Contracting Officer.

3-9. AR Bystem or Equipment Avajilability, If training is
conducted at a FAA field site, the system or equipment to be used
in the training course(s) at the FAA site shall be available to
the contractor for a minimum of four hours per day. 1If a
conflict arises with the FaaA site’s daily schedule, the system or
equipment shall be available for training after 8:00 PM local
time, Monday through Friday.

3-10. aining Pquipment and Materiail. Any contract for the
delivery of training services shall state whether training
equipment is contractor furnished or Government furnished. Any

3-3
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information for private purposes which is not available to the
general public.
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CHAPTER 4. AN OVERVIEW OF THE SYSTEMATIC
TRAINING DEVELOPMENT PROCESS

4-1. Purpose. This chapter provides an overview of the events
that occur during a contractor’s development and delivery of
training for the FaA.

4-2. Phases. Prior to the start of the systematic development
process, the FAA specifies the training deliverables to be
developed and submitted by a contractor. The deliverables
provide evidence of the application of the principles and
procedures of a systematic development process. This process
consists of the five phases of analysis, design, development,
delivery, and evaluation. Each phase has specific deliverables
and critical decisions associated with it.

4=3, raining Development Process for Contractor Developed
Trajning. Figure 4-1 illustrates the relationship of the phases,
the associated DIDs, deliverables, and review points which occur
during the development and delivery process.

4-4. Review and Approval Process. Figure 4-2 depicts the

stages of contractor developed training deliverables. For each
training deliverable specified in a contract, the contractor
submits a draft to the FAA for review. Following the review, the
contractor incorporates the FAA’s comments into the deliverable
and submits it as a revised draft. The contractor shall include
change bars in revised deliverables to indicate where information
has been modified or deleted. The change bars shall be removed
from all camera-ready final deliverables that have been approved
by the government. The contractor shall revise the deliverable
if the FAA considers it inadequate and/or inconsistent with the
comments received during the FAA review.

a. Revised Draft Approval. The FAA’s approval of the

revised draft signifies an acceptance of the deliverable for
subsequent development and validation activities, and authorizes
the contractor to proceed with development of the next
deliverable(s).

b. Final Deljverable. Following validation of the

course, the contractor submits a final version of the
deliverable(s), reflecting the comments from the first course
conduct. The contractor furnishes the final deliverable(s) in the
format specified in the contract. Final format takes one of two
forms: camera ready copy or master reproducible.

4-5. Dpeliverable Bpecifications. Deliverables, submitted as

documents, shall be provided: (1) on 8 1/2 by 11 inch bond paper

4-1
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with the page number at the bottom of each page and the date of
submission, and (2) on electronic media, i.e., compatible disks.

All deliverables submitted by the contractor shall be free of

errors in punctuation, spelling, and grammar. All instructional
materials, unless otherwise specified, shall be identified with
numbers/labels that are consistent with the identification system

of the FAA organization for which the training is developed. .

4-6. FAA/Contractor Conferences. There are three types of
conferences that will be held during the course of a contract for .

training development and/or delivery: a post award conference,
technical interchange meetings, and in-progress reviews. The
contractor shall prepare agendas for the technical interchange
meetings and in-progress reviews. Minutes of these two types of
meetings shall be prepared by the contractor and submitted to the
FAA COTR for concurrence.

E-B Post Award Conference. No later than 30 days
after the award of a training contract (or exercise of a training

option of a contract), a post-award conference shall be convened
by the FAA Contracting Officer who shall serve as chairperson and
designate the location for the conference. °‘The conference shall:

1) Establish a liaison between the contractor,
FAA Contracting Officer, FAA Technical Officer, FAA COTR, and
other FAA personnel specified in the contract and charged with
the responsibility for contract administration.

2) Permit inspection of the contractor’s
facility and establish a working relationship with contractor
personnel.

3) Discuss the proposed course development
methods and the reguirements associated with each deliverable
required from the contractor.

4) Review the milestone chart for the training
effort. :

b. echnica nterchange Meetings ‘'s). TIM'’s
are formal checkpoints and opportunities to share information
between the contractor and the government. TIM’s may occur at
any point in the training development process.

c. In-Progress Reviews (IPR’s). IPR’s are formal -

presentations by the contractor to the government concerning the
progress that has been made on the training development or
delivery effort to date. The frequency and scheduling of IPR’s
will be stated in the contract.
@
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4-7. Roles of FAA Personnel. The FAA personnel, typically

involved in contractor developed training, and their roles are
described below.

a, Contracting Officer. The FAA Contracting Officer

provides contractual approval of deliverables and authorizes
modifications to the contract.

b. Technical Officer. The FAA Technical Officer

provides special expertise and advises on the technical aspects
of the contract.

c. ontractj Officer’s Technical Representative
{COTR). The FAA COTR provides technical training oversight of
the contractor‘’s efforts and is a designee of the Faa Contracting
Officer. An FAA COTR is assigned for each line item in the
contract.

4. Instructional Systems Design (ISD) Specialist.

This FAA specialist provides guidance on the application of 1ISD
processes and procedures in accordance with FAA-STD-028B.
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CHAPTER 5. ANALYSIS

S-1. Purpose. This chapter discusses the analysis phase of the
systematic development process. Analysis is the foundation for
all desired training outcomes. Analysis determines the tasks
that require training and the characteristics of each task. The
analysis is used in the design phase to determine the most
effective manner of training employees to achieve the desired job
performances.

5-2. Dpescription of the Analysis Phase. The analysis phase

includes the determination of job performance requirements. The
job performance requirements are the tasks which a person must
perform, the conditions under which these tasks must be
accomplished, and the standards of performance.

5-3. Critical Actions. During the analysis phase the following
items are determined:

a. Desired job performance

b. Tasks and subtasks that make up the job
performance

c. Conditions, standards, knowledge, and skills

regquired for successful performance of each task
d. Tasks which require training

5-4. Dpocumentation. The determinations made in the analysis
phase are documented in:

a. The task and skills analysis which is described
in the Task and Skills Analysis Report (DID-4).

b. The deliverables associated with a cognitive task

analysis which is described in the Cognitive Task Analysis (DID-
5). These deliverables are:

(1) The cognitive analysis plan

(2) The preliminary cognitive analysis data

(3) The cognitive analysis report
5-5, ID-4 Task and Skills Analysis Report. A task analysis is
conducted when job task(s) change due to the introduction of a
new piece of equipment or technology, or when there is a change
in some part of a system or workforce reguirements. A task and

5-1
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skills analysis provides specific information about job '
performances which is needed for the design and development of
guality training. A task analysis should be updated to
incorporate current job information.

5-6. RBierarchy. A task analysis results in a hierarchy that

depicts the relationship of the various levels of a job perfor- -
mance. The most comprehensive level of the hierarchy is the job.

The job is divided into duties. Each duty consists of tasks :
which are further divided into subtasks. The hierarchical levels .
of a task analysis are depicted in Figure 5-1. The figure uses

the numerical labels specified in DID-4, Task and Skills Analysis
report. :

JOB 1.0
puUTY 1.1
Task 1.1.1
Subtask 1.1.1.1
Subtask 1.1.1.2
Task 1.1.2 -
Subtask 1.1.2.1
Subtask 1.1.2.2
Subtask 1.1.2.3
DUTY 1.2
Task 1.2.1
Subtask 1.2.1.1
Task 1.2.2 :
Subtask 1.2.2.1
-~
FIGURE 5-1. LEVELS OF A TASK ANALYSIS HIERARCHY -

5-2 ‘ )
@
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5-7. Task and Subtask Characteristics. DID-4 requires that, at

2 minimum, the following characteristics of a task (and its
associated subtasks) must be observed, documented, and analyzed:

a. Criticality. Tasks have varying degrees of
importance in job performance. Some tasks are vital to job
performance while others may be of lesser consequence. Task
criticality is rated according to the consequences for inadequate
performance (for example, injury to personnel, major functions
are not accomplished, damage to equipment). Criticality ratings
ensure that tasks essential to safe and successful job
performance are identified for training.

b. Frequency. Frequency refers to how often a task
and subtask are performed. Frequency shall be coded as follows:
continuous activity (CA), hourly (H), daily (D), weekly (W),
monthly (M), and as required. (AR).

c. Difficulty. Difficulty refers to the mental and
pPhysical effort required by an employee to master task
performance. Rating the difficulty of a task regquires
considering the typical situations involved in performing the
task, rather than unusual Circumstances or locations rarely
encountered on the job. 1In Judging task difficulty, two major
factors should be considered: cognitive activities and motor
coordination.

(1) Cognitjve activities include:

(a) Retention and recall (for example,
remembering the correct Sequence of procedures for completing a
task).

(b) Recognition, evaluation, comprehension,
and understanding (for example, understanding the effect on a
system of closing a specific valve).

‘ (c) Problem solving (for example,
determining the cause of an egquipment malfunction).

(2) Motor coordination includes;

: (a) Gross motor coordination (for example,
entering data manually while communicating orally).

(b) Fine manual dexterity (for example,
calibrating an instrument).

(c) Performing tasks under restricted
conditions (for example, while wearing bulky clothing).

5-3
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d. New _or 0ld Task. Identifying new and old tasks
contributes to the overall train/no train decision for a task.
If a task is old, job incumbents are probabkly familiar with the
task because they have been performing it on the job. If any
portion of a task is new then the entire task needs training.

e. Initjating Cues, Conditions, and Standards. -

Identifying initiating cues and conditions for each task
contributes to the full description of the task. Cues are the
indicators that the task is to be performed. Conditions are the
"givens" for task performance. The identification of performance
standards for each task supplies the foundation for the
development of criteria for determining whether or not the task
has been adegquately trained.

f. Knowledge and Skills. Identifying the knowledge

and skills necessary for the performance of each task contributes
to decisions as to the instructional methods and media which
should be used.

. Team or Individual Task Performance. Each task
should be analyzed to determine if it is performed by an
individual or a team. This differentiation will impact the way
the task will be trained.

h. Time to Perform. Identifying the length of time
personnel take to perform a task contributes to the development
of criteria for determining whether or not the task has been
adeguately trained.

5-8, Validation of the Train/No Train Decisions. The

contractor recommends a train/no train decision for each specific
task, as required by DID-4. These preliminary decisions shall be
reviewed by job incumbents, or at a minimum, personnel familiar
with the environment in which a set of tasks are performed, to
assess the technical aspects of the train/no train decisions.
These preliminary decisions become final only when the FAA COTR
approves the deliverable.

a. Flowcharting. A flowchart is a visual roadmap of
a task. It is a graphic way of seguencing the steps and
decisions that go into performing a task. A flowchart of a job
task is a map of what the person does on the job, not a map of
the learning process. Flowcharting is an effective tool for
analyzing a task because it: -

(1) Reveals complexities in the task.

(2) Provides all the information necessary to
perform the task. )

@
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(3) Makes it easy to identify the skills needed
to perform each step of the task.

(4) Often reveals easier ways to perform a task
Or exposes unnecessary steps in a task.

Figure 5-2 provides an example of a task analysis flowchart.

b Flowchart Symbology. Flowcharts use a set of

symbols to represent specific occurrences. The simplest
symbology consists of two flowchart symbols:

(1) Start or Stop Box Indicates the point at
which a process starts
or stops.

(2) Action Box Indicates some specific
action, other than a
decision, is to be
performed at this point
in the sequence.

(3) Decision Indicates that some
logical
Diamond decision is to be made,
usually a "yes" or "no"
alternative, :
5=-9. aceability of Tasks to Trainin Development. The

ability to trace task information throughout the training
development process is essential for successful training
development and for the subsequent revision of training
documentation. During the analysis phase the tasks are arranged
in a hierarchy where a numerical label is assigned to each task.
It is this label and its subsequent elaborations which provide a
tracking system for each task. Refer to Figure 5-1 for an
example of a task analysis hierarchy. This labeling shall be
used in the Course Design Guide to trace tasks to terminal
objectives and training outcomes.

5-10. DID-5 Cognitive Task Analysis. This type of analysis is

performed when a traditional task analysis yields tasks which
have a strong cognitive component, such as those which require
the performer to solve problems and make decisions. Examples are
air traffic control tasks related to Situation monitoring and
maintenance tasks related to equipment troubleshooting. DID-5
describes the content and format of cognitive analysis
deliverables. :
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CHAPTER 6. DESIGN

6é-1. Purpose. This chapter discusses the design phase of the
systematic development process in which the training course
structure is documented. The design phase focuses on the most
effective manner in which to train employees to achieve the
desired job performance.

6-2, esc tion of the Desi Phase. The purpose of the
design phase is to prepare a detailed plan of a training course,
based on the information gathered in the analysis phase. 1In the
design phase training outcomes and their associated objectives
are developed and sequenced. Instructional methods and media and
testing activities are also identified.

6-3. Critical Actions. The design of the training, using
information developed during the analysis phase is critical to

training development. During the design phase the following are
determined:

a. Learning objectives and their seguence.

b. Most effective methods and media for each
objective.

c. Appropriate emphasis for each objective, as

represented by the amount and type of instructional materials for
each objective.

d. Estimated time for accomplishing each objective.

e. Traceability of tasks to the objectives and to
the instructional materials.

£. Development of appropriate test design strategies
commensurate with the learning objectives.

6-4. Documentation. The determinations made in the design
phase are documented in the:

a. Course Design Guide (CDG) (DID-6).

b. Course Schedule (DID-7).
6-5. DID-6 Course Desi Guide (CDG). This is a major document
in the systematic process for developing effective instruction

and in tracking the status of the course during its development.
The CDG documents how the learning expected of students will be

6-1
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accomplished. Training outcomes and objectives for the training
are developed, sequenced, and documented in the CDG.

6-6. Training Outcomes. Training outcomes shall be developed
for job performances at the duty level of the task and skills
analysis. Training outcomes shall consist of three parts:
performance, conditions, and standards, and shall be documented

in the Course Design Guide.

6-7. Description of Objectives. One or more terminal learning
objectlves shall be developed for each task selected for training

in the tasks and skills analysis (TASA). Terminal learning
objectives shall state job performance behaviors rather than
training behaviors. Enabling learning objectives shall be
written for each terminal learning objective based on the
knowledge and skills required to perform each terminal learning
objective. This determination shall requlre an analysis of the
subtasks and task elements documented in the TASA which support
the task and terminal objective. Enabling learning objectives
may be written as training performance behaviors and knowledge
items. All learning objectives shall consist of three parts:
performance, conditions and standards:

a. Performance. Each learning objective must
specify a precise statement that documents what students must do
to show that they learned what they were expected to learn. This
part of a learning objective is referred to as the performance,
or the behavior.

b. Conditions. A properly prepared objective
clearly states the limits and/or conditions within which the
student is expected to perform. Conditions answer questions such
as the following: What does the student have to work with? Must
the student select specific tools? Can the student use notes or
technical orders for guidance? What information will be provided
to the student as a starting point? Examples of conditional
statements used in objectives include: "Given an operating Model
1 terminal..."; or "Given a schematic diagram, assorted
electrical components, and a dc power source." Conditions may
also state the cues that trigger an individual to perform an
action.

c. Standards. A third requirement of a good
objective is a clearly stated standard of performance. This
standard reflects a job requirement. This portion of the
objective describes how fast (for example "in 1 hour"), how
accurately (for example, "8 out of 10" or "in accordance with
Order 7110.65, para. 3-106" or "20 mill separation"), or the
actual responses that are considered acceptable performances.
Technical manuals, such as the Manufacturer’s Instruction Book
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(MIB), when used in a standard of performance, should provide a
specific reference; for example, "MIB T.1.-8690-1". When a
technical manual is referenced in a standard of performance, the
technical manual shall be, at a minimum, in draft form and
provided with the draft CDG for the FAA review. References to
technical manuals and other written documentation shall be stated
at the paragraph level, at a minimum.

6-8. Bequencing of Objectives and Content. The objectives

establish the framework for the instruction, and show
relationships between components of the instruction. Proper
sequencing also avoids unnecessary duplication in course content
and improves the efficiency of the instruction. One method of
sequencing is to use the order in which tasks are performed.
This method fosters the transfer of learning from the
instructional setting to the job setting. Another method of
sequencing is to arrange the instruction in the easiest learning
order. This usually means moving from the simple to the complex,
from the known to the unknown, or from the concrete to the
abstract.

6-9. Hierarchy of Objectives. Levels of objectives are

established during the design phase and documented in the CDG.
Training outcomes occupy the highest level of the hierarchy in
the CDG, followed by terminal objectives and their supporting
enabling objectives. :

6-10. Methods and Media. The appropriate methods and media for
training must be selected. This selection is a critical part of
the design process. The choices must be appropriate for the
needs of the target population to be trained, the content to be
taught, and the resource constraints. Methods and media affect
how well the students will be able to learn and to transfer new
knowledge and skills to the job.

6-11. Test Type. Identification of the type of tests used to
measure the achievement of the objectives is a Critical step in
Preparing the CDG. Tests assess the extent of learning by
measuring the behaviors specified in the objectives. Either a
written or performance test is identified for each objective
stated in the CDG. Consistency shall be maintained between the
behavior required in each learning objective and the type of test
item selected. For example, learning objectives that require
hands-on performance shall require hands-on practice and hands-on
test items.

6-12. pID-7 Course Bchedule. The course schedule provides the

FAR with an overview of the course chronology. It records the
contractor’s expected schedule for each day of each week of the
course in a grid format. Laboratory time, tests, and other

6-3
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instructional events are included. The course schedule is
submitted concurrently with the CDG and shows the major course
segments as specified in the CDG. The course schedule is updated
throughout the development process. At the course walk-through
the detailed course schedule is submitted to the FAA with the
lesson presentation.

6-13. Concurrent Submijssion Process. The FAA requires that the

contractor deliver the draft form of the CDG and the course
schedule concurrently for FAA review and approval.
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CHAPTER 7. DEVELOPMENT

7-1. Purpose. This section discusses the development phase of
the systematic development process in which the training design
is translated into instructional materials. As instructional
materials are developed, they are validated through developmentail
tryouts and a course walk-through to determine their
effectiveness in addressing the course objectives and the design
specifications. Validation begins in the development stage with
the developmental tryouts and course walk-through, and is
completed in the delivery stage with the first course conduct.

7=2. esc tion of the Development Phase. 1In the development
Phase the instructional materials for the course are developed,
validated, and revised. Effective instructional materials are
Created through the application of learning principles to the
learning activities.

7-3. Critical Actionms. During the development phase the
following activities occur:

a. Translation of the instructional design stated in
the CDG into effective instructional materials.

. b. Creation of consistent and uniform instructional
materials which are traceable to previous and subsequent
documentation.

c. Revision of the instructional materials based

upon the validation activities consisting of the developmental
tryout(s) and the course walk-through.

7-4. Documentation. The deliverables associated with the
development phase include the:

a. Student Achievement Tests (DID-8).
b. Lesson Plan (DID-9).
c. Student Materials (DID-10).

d. Media Materials (DID-11).

e. Commercial Off-the-shelf Training Materials
Report (DID-12).

f. On-the-job (0JT) Training Instructor Handbook
(DID-13).

: . 7-1
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Job Aids (DID-14).

h. Ccorrespondence Study Materials (DID-15).
i. CBI Lesson Specifications (DID-16).
3. Plan for Computer-Based Instruction Testing

(DID-17).

k. CBI Validation Plan and Validation Report (DID-
18).

1. video Treatments (DID-19).

m. storyboafds/Scripts (DID-20).

n. Video Shot List (DID-21).

6. CBI Program Documentation (DID-22).

p- Interactive Courseware for Training Devices
(DID-23).

q. Video éourseware (DID-24).

r. Developmental Tryout (DID-25).

s. Course Walk-Through (DID-26).

7-5. DID-8 Student Achievement Tests. This DID specifies the
means by which learning performance is measured and reported.
The use of written and performance tests is defined, and
guidelines for their production are provided.

7-6. Selecting the Appropriate Test Type. For each terminal
objective and enabling objective, the appropriate test type must

be selected. The test type must be consistent with the type of
learning associated with each objective. Written tests measure
student knowledge, understanding and ability to apply concepts
and principles. Written tests shall be prepared in accordance
with FAA-D-2706, Theory of Operations Examinations, Preparation
and Validation of. Performance tests measure the execution of
tasks and subtasks and involve operations with observable
results. For Airway Facilities, performance tests shall be
developed in accordance with FAA-D-2781, Airway Facilities
Performance Examinations, Preparation and Validation of.

7-7. DID-9 Lesson Plan. Lesson plans are used by the course
instructor as a guide for delivering the training. Each lesson
plan contains an introduction, content presentation, and summary.

7-2
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Lesson plans follow an outline format for easy reference by an
instructor and reflect instructor and student activities. Lesson
Plans shall relate new learning to the current job when
supplemental training is being delivered.

7-8. PID-10 Btudent Materials. Student materials such as

guides, workbooks, and manuals directly correspond to the
instructor lesson plans. The student materials support the
instruction, are sequenced in the same manner as the lesson
pPlans, and are developed from the content of the instructor
lesson plan. However, student materials do not duplicate word-
for-word the content of the instructor lesson plan. Student
materials include informational handouts, reading assignments,
learning activities, job sheets, and review exercises which the
students use during the lessons.

7-9. DID-11 Media Materials. Media materials include all
video, audio, and visual materijals which can support and enhance
the instructional presentation. Media material selection is
dependent on the training situation for which they are used and
the objectives they are to support.

7=-10. pPID-12 Commercial Off-The-8helf Training Materials Re ort.
The commercial off-the-self training materials report provides
the FAA with information for assessing the suitability of
commercial off-the-shelf (COTS) training materials. The analysis
presented in this report shall be traceable to the task and
skills analysis and the cDG.

7-11. ID-13 On-The-Job Trainin Instructor Handbook. The on-
the-job instructor handbook is used by the on-the-job (0JT)
instructor as a guide for delivering training. The on-the-job
instructor handbook is organized by lessons. Each lesson
contains the activities to be undertaken by the instructor and
the student, presented in an outline format.

7-12. DpID=-14 Job Aids. Job aids are often used to supplement
instruction or as an alternative to instruction. They may
provide information on the steps in a procedure or may guide the
user in making decisions related to a specific job task. Job
aids may be used to help in remembering procedural information or
to decrease the need for memorization. When used in place of
training, some instruction must Still be provided on the use of
the job aid. Examples of job aids are: checklists, procedural
lists, flowcharts, diagrams, and illustrations.

7-13. ID-15 Correspondence Stud Materials. Correspondence
study materials are individualized, self-paced study materials
used in a‘ correspondence course. Correspondence materials shall
be developed in accordance with the cDG.

7=-3 -
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7-14. DID-16 CBI lLesson Specifications. CBI lesson

specifications document the design of each CBI lesson and the

hardware, software and conventions to be used to produce the

lesson. The CBI lesson specifications provide the transition

from analysis to the design and production of draft CBI

courseware. The CBI lesson specifications are prepared in

accordance with the CDG. -

7-15. DID-17 Plan for Computer-Based Instruction Testing. The

plan for computer-based instruction testing describes how
students will be tested using CBI and how resulting test
information will be managed by the instructor and/or student.

7-16. DID-18 CBI Validation Plan and Validation Report. The CBI

validation plan specifies the activities to be performed to
assess the effectiveness and efficiency of CBI materials. The
validation report documents the results of the activities
described in the CBI validation plan.

7-17. DID-19 Video Treatments. Video treatments are narrative

descriptions of the proposed specific content of all video

sequences to be included in the CBI courseware. The treatment

explains how the video portion will present the course content

for the student. The FAA will use these descriptions to evaluate A

the feasibility of obtaining the necessary images. _ .

7-18. DID-20 Storyboards/Scripts. Storyboards for CBI reflect
the instructional intent of each CBI frame. Storyboards provide

a picture or detailed script of the content and words that
accompany the video. Scripts detail the video seguences to be
included in the CBI courseware. Storyboards/scripts shall be
developed in accordance with the CDG.

7-19. DID-21 Video Shot List. The video shot list is a listing
of all video motion and still frame shots to be used in the CBI
development.

7-20. DID-22 CBYI Program Documentatjon. The CBI program

documentation supplies a detailed record of the software
programming which produces on-screen material for a CBI course.

7-21. ~23 Interactive Courseware fo aining Devices. This -
DID documents the requirements for deliverables that are

developed as part of the interactive courseware for a training

device. - . .

7=-22. DID-24 Video Courseware. This DID documents the
information that the government needs to evaluate the
contractor’s decisions concerning the content, treatment, and
organization of video courseware.

7-4 N .
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7-23. Dpeveloping Effective Instructional Materials. Important
principles for writing effective materials include the following:

a. Keep the characteristics of the target population
in mind.

b. Use a reading level that is appropriate for the
target audience.

c. Use a clear writing style.

d. Use gender-free wording.

7-24. Characteristics of the Target Population. Instructional

materials should be developed to address the target population
which is specified in the contract for training. Target popula-
tions often differ from each other by:

a. Specific terminology used on the job.

b. Job environment (for example, individual versus
team.)

c. Workforce demographics (for example,

inexperienced employee versus experienced employee) .

7-25. Reading Level. Another factor to consider when developing
instructional materials is the reading comprehension level of the
audience. Reading comprehension of all contractor developed
instructional materials shall be at the 9th grade level, unless
otherwise specified in the contract.

7-26. Gender-Pree Wording. All instructional materials
developed for the FAA shall use gender-free wording. For
example, use "he/she" or "the student" instead of "he" and "she"
when addressing the student in tests, student materials, or
lesson plans. Another technique for gender-free wording is to
use the plural (for example, students) which permits the use of
the pronouns "they/them/their". For example, "Students will
complete student critique sheets. Their comments will be
summarized in the validation report."

7-27. Yalidating Instructional Materials. Validation of the

instructional materials begins in the development phase and is
accomplished through the:

a. Developmental tryout(s) conducted by the
contractor.
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b. Course walk-through conducted by the contractor

with FAA representatives in attendance.

7-28. PpID=-25 Qevélogmental Tryout(s). The developmental

tryout(s) is an assessment of the effectiveness of the
instructional materials when they are in a semi-finished or draft
form. The contractor presents the instructional materials to
representatives of the target population and/or other contractor
personnel to elicit discussion. The areas to be assessed include
the:

a. Appropriateness of instructions.
b. Readability of visuals.
c. Clarity of test items.

7-29. Need for Developmental Tryout(s). The developmental

tryout(s) is an integral part of the development phase. The FAA
believes that this methodology aids in producing high quality
training products. By taking advantage of this informal process,
the contractor should be able to aveoid costly revisions to the
instructional materials in the later phases of the-training
development process.

7=-30. DID-26 Course Walk-Through. The course walk-through

provides a formal point at which the development of the
instructional materials is assessed by the FAA.  The course
walk-through allows for the evaluation of the traceability and
integration of the training outcomes, the terminal objectives,
and the enabling objectives with the instructional materials.

The effectiveness of the technical content, testing strategy, and
instructor activities are also assessed during the course
walk~-through.

7-31. Conducting the Course Walk-Through. The course

walk-through is conducted by the contractor and presented to the
FAA. The contractor shall provide a team, consisting of the
course developer, instructor, and subject matter experts, for the
course walk-through. The FAA should be represented at the
walk-through by SMEs, education specialists/instructional
technologists, and the FAA COTR. No FAA students shall attend
the course walk-through.

a. Materjals. The approved, revised draft of all
instructional materials (lesson plans, tests, student materials,
media materials) shall be made available to the FAA during the
course walk-through. For example, if a videotape is called for
in the lesson plans, it shall be available for viewing, should
the FAA choose to do so. A course schedule, which includes

7-6
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lesson titles, shall be made available at the course
walk-through.

b. Presentation. The contractor shall present a
shortened version of each lesson of the course in enough detail
and depth so that the effectiveness of the training materials,
learning sequence, performance activities, tests, and the time
allocations can be fully assessed.

7=-32. Letter of Authorization. The FAA Contracting Officer

provides a formal letter of authorization to the contractor after
the course walk-through is completed. The letter authorizes the
contractor to perform the first course conduct and specifies the
revisions to the instructional materials and CDG before the first
class is conducted.

7-33. End of the Development Phase. The course walk-through is

the end point of the development phase. At this stage the
instructional materials have been validated to determine how well
they meet the training needs which were documented in the
analysis phase.

7-34. Submission Process. The instructional materials described
in this section closely follow one another and shall be submitted
in draft form in the following order:

a. The lesson plan.

b. Achievement tests reflecting revisions to the
lesson plan.

c. Student materials which include revision to the
lesson plan, activities and tests.
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CHAPTER 8. DELIVERY

8-~1. Purpose. This chapter discusses the delivery phase of the
systematic development process in which the course is presented
to the student population. The validation Process is continued
during this phase and is completed after the first formal
presentation of the course has been conducted and the course
report has been submitted to the FAA.

8~2. Description of the Delivery Phase. The contractor shall

present the first conduct of the course, as specified in the
contract. Guidelines for the first course conduct are presented
in DID-27. FAA representatives who evaluate the technical
accuracy and the instructional effectiveness of the course will
attend the first course conduct. The FAA representatives will
use the lesson plans in conjunction with the course evaluation
Cchecklist, specified in DID-27, to review the first course
conduct. Since the lesson plans are used as a tool for
evaluation, the contractor shall ensure that all instructional
materials are current at the time of the first course conduct.
These materials shall include revisions/changes made through the
previous validation process.

8-3. Critical Actions. Activities during this phase emphasize
the integration and success of the instruction, including the
determination of the:

a. Effectiveness of the components of the
instruction.
b. Methods for revising the course to correct any

deficiencies noted.

8-4. Documentation. The deliverable associated with the
delivery phase is the course report which is included in the
First Course Conduct and Course Report (DID-27).

8-5. ID-27 Pirst Course Conduct and Course Report. The
contractor shall conduct the first formal presentation of the
course, as specified in the contract.

a. Contractor Supplied Materials. For the first

course conduct the contractor shall supply each student with a
set of student materials which shall become the property of the
student after the training is completed. The contractor shall
supply each student with a set of reference materials to be kept
in the classroom or laboratory and which shall not be retained by
the student.
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b. Data Collection. The contractor shall collect

and analyze information from three sources during the first
course conduct: the attending FAA representatives, the instructor
conducting the first course, and the students. The FAA COTR will
specify the end-of-course evaluation questionnaire to be
completed by the students.

c. Course Report. The course report, submitted to
the FAA after the first course conduct, shall document the extent
to which the students achieved the objectives, the deficiencies
in the instruction, and the accuracy of the time allocations. 1In
the course report the contractor shall recommend revisions to the
instruction and a timeline for completion of the revisions by the
contractor. The earlier review points in the analysis, design,
and development phases should ensure that only minor revisions
are reguired at this point.

8-6. Bubsequent Course Conduct. If specified by the contract,
the contractor shall conduct a number of classes following the
first course conduct. Before conducting subsequent classes, the
revisions identified during the first course conduct shall be
incorporated. This allows subsequent classes’ to be taught with
revised documentation. As with the first course conduct, the
contractor shall supply each student with a set of student
materials which shall become the property of the student after
the training is completed. The contractor shall also supply each .
student with a set of reference materials to be kept in the
classroom or laboratory which shall not be retained by the
student. The contractor shall also supply each student with an
end-of-course evaluation questionnaire to be completed after each
subsequent class is conducted.

8-7. Data. Following each subsequent class delivery, the
contractor shall provide a letter to the FAA which provides the
following:
a. Roster of students attending the course.
b. Information for each test, including:
(1) Class average.

(2) Range of scores.
(3) Number of students passing.

c. Original, student, end-of-course, evaluation -
guestionnaires.
d. Originals of all the student tests.

®
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8-8. Pina)l Documentation. Final documentatior shall take one
of two forms: camera ready format or master reproducible format.
The contract specifies the final format for each training
deliverable. Final documentation of the course includes the
instructional materials and an updated CDG which reflects the
current status of the course. Specification 2494, Technical
Instruction Book Manuscript: Electronic, Electrical, and
Mechanical Equipment, Requirements for Preparation of Manuscript
and Production of Books, contains the guidelines for preparing
camera ready copy. Depending upon the contract and the timeline
for revision, specified in the validation report, all or some of
the subsequent classes may be conducted before submission of the
final documentation to the FAA.

8-9. [Transmittal Letter. A letter of transmittal, from the
contractor to the FAA COTR, shall accompany the final course
documentation and certify that the approved revisions have been
completed.
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CHAPTER 9. EVALUATION

9=1. Purpose. This section discusses the evaluation phase of
the systematic development process which provides feedback for
revision.

9~2. Description of the Evaluation Phase. Evaluation is an
ongoing process that determines the effectiveness of a program or
course and which identifies needed changes. Evaluation takes two
forms: formative and summative. Evaluation activities provide
quality control throughout the phases of the systematic
development process.

a. Formative Evaluation. Formative evaluation is a
process for determining technical accuracy and instructional
soundness of materials prior to use. Formative evaluation occurs
throughout the training development process and provides feedback
that is incorporated into the analysis, design, development, and
delivery of the training.

b. Summative Evaluation. Summative evaluation is

the assessment of the impact of the training on job performance.
This type of evaluation is a process that assesses the
effectiveness of the instructional materials in addressing the
training and job performance requirements. Summative evaluation
activities are generally conducted by the FAA.

9-3. Dpocumentation. Evaluation information is submitted to the
FAR COTR in the course report. The FAA documents its evaluation
of a course in the course report.

9-4. Course Report. The evaluation phase is completed by the
FAA and documented in a course report. The course report
certifies that the course described in the CDG has been
successfully developed.

9=-5. aluation/validation of Computer-Delivered Coursewvare.
Formative evaluation of computer-delivered courseware shall be
conducted in accordance with DID-18, CBI Validation Plan and
Validation Report.

9~1
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DATA ITEM DESCRIPTION (DID) -1

1. Title:

Contractor’s Proposal for Training

3. Desacription/Purpose:

This DID establishes the minimum requirements for the
content of the contractor’s proposal for training. The
contractor’s proposal for training documents the:

a. Contractor’s cost estimates for each line item of
the solicitation.

b. Contractor’s technical approach to the training
requirements stated in the solicitation.

7. Application/Interrelationship:

7.1

10.

10.1

i10.2

10.2.1

This Data Item Description (DID) contains the
Preparation instructions for the format and content
of the contractor’s proposal for training.

This DID is applicable to all responses to FAA-
initiated solicitations for proposals for training
development and/or delivery.

Preparation Instructions:

Reference Documents. The contractor’s propeosal for

training shall be prepared in accordance with the
documents referenced in the solicitation.

Format. The contractor’s proposal for training shall
be prepared in accordance with the following format
requirements, unless otherwise specified in the
solicitation:

The contractor’s proposal for training shall be
delivered on 8.5" x 11" bond paper and bound
following the contractor’s commercial practice.
Foldout pages may be used as required. All pages
shall be numbered at the bottom center.

DID 1-1
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(a) Type 1 fynctions: All Type 1 functions are mandatory under the standard.
(b) Type 2 functions: Type 2 functions are optional.
(c) Tvpe 3 functions: The following Type 3 functions shall be supported:
(1) Priority
(2) Quality of Service
3.2.2.2.2.1.2 Provision of the Underlying Service. NAS open end-systems shall provide the

subnetwork dependent convergence function as specified in ISO 8473 - clause 8.5.2. The
convergence function will map the connectionless services of the Network Layer to the services
provided by the X.25 connection-oriented network access protocol. ISO 8473/AD3 shall be
implemented for open end-systems providing ISO 8473 over an OSI data link service.

3.22.2.2.1.3 Provisi r Routing Pr . NAS open end-systems, requiring communications
via routers, shall implement the End System (ES) to Intermediate System (IS) Routing Protocol in
conjunction with ISO 8473. NAS intermediate systems providing NAS routing shall implement shall
implement the IS to IS Intra-Domain Routing Protocol. NAS intermediate systems providing routing
to external networks shall use the Boundary Intermediate System (BIS) Inter-Domain Routing
Protocol.

3.2.2.2.2.1.3.1 End System to Intermediate System Routing Protocol. NAS open end-systems, that

require communication through routers, shall use the ES-IS routing protocol to enable routing
service. The ES-IS protocol shall be in accordance with ISO 9542 and the OIW Stable Agreement
for Open Systems Interconnection Protocols and shall be used in conjunction with ISO 8473.

3.22.2.2.1.3.2 Intermedi m to Intermedi m -Domain Routing Pr 1. NAS
open intermediate systems, providing NAS routing, shall use the IS-IS intra-domain routing protocol

to enable routing within the NAS routing domain. The IS-IS protocol shall be in accordance with
ISO 10589 and the NIST Stable Agreement for Open Systems Interconnection Protocols and shall be
used in conjunction with ISO 8473. Intra-domain routing between the NAS and the ATN shall be in
accordance with the ATN Manual.

32222133 ermediate e cdiate : :
Routing Protocol. NAS open boundary mtermedxate systems, prov1d1ng rouung, shall use the
BIS-BIS inter-domain routing protocol to enable routing between the NAS routing domain and an
external routing domain (e.g., ATN routing domain). The BIS-BIS protocol shall be in accordance
with ISO 10747 and the NIST Stable Agreement for Open Systems Interconnection Protocols and
shall be used in conjunction with ISO 8473. Inter-domain routing between the NAS and the ATN
shall be in accordance with the ATN Manual.

3.2.2.2.2.2 Connection-Oriented Network Service (CONS). The CONS provides the Transport
Layer with a network connection service where network connections between end-systems are to be
established. CONS shall be implemented in accordance with ISO 8880-1 and ISO 8880-2. CONS
may be used over a specific interface provided there are either no intermediary networks or only X.25
intermediary networks. For NAS open end-systems communicating over X.25 wide area networks,
CONS shall be provided as defined in ISO 8878, Use of X.25 to Provide OSI Connection-mode
Network Service.

26
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10.3 Content Requirements. The contractor’s proposal for

training shall be prepared in accordance with the
descriptions provided below:

10.3.1 8cope of Work. The scope of work which will be
provided by the contractor or subcontractor shall
be described in detail for each line item
(sub-item) in the solicitation CDRL. The scope of
work description shall include:

a. Services to be performed.

b. Development tasks to be performed in order of
performance.

€. A milestone schedule for the project as described in
- DID-2, Milestone Schedule.

10.3.2 S8ystematic Development of Training. The
contractor’s understanding of, and approach to, a
systematic training development process shall be
described to accomplish the tasks specified in the
statement of work. This section of the proposal
shall include discussion of: training analysis,
design, development, implementation, and
evaluation as each relates to the tasks in the
statement of work.

10.3.3 Methodology. The contractor’s proposed method for
determining the following aspects of each course
shall be stated in the proposal:

a. Estimated total course length in hours.

b. Estimated time by instructional type and quantity in
hours.

C. Special tools, test equipment, and other devices that
are necessary to conduct training and are furnished
by or arranged for by the contractor.

d. Course materials, including any necessary technical
or operational manuals furnished to each student and
retained by the student upon completion of the
course, reference materials furnished to each student
but not retained by the student upon completion of
the course, and CBI courseware.

€. Any software or firmware to be taught as a part of a
hardware maintenance course, including recognizing
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instruction codes, writing programs, installing
software patches, and using diagnostic and/or utility
routines.

f. Contractor training facilities and a description of
each. -

g. The contractor’s plan for maintaining up-to-date
courseware when several iterations of a course will 4
be delivered over time and changes to training
content may occur as the result of hardware or
software updates to equipment and systems.

10.3.4 Personnel Qualifications. The gqualifications of
the contractor’s training personnel shall be
described in this section of the proposal.
Personnel descriptions shall include the following
information:

a. The name, instructional design expertise of key
training personnel, and relevant technical expertise
of key subject matter experts. Key personnel shall
consist of those positions performing the training _
analysis, design, development, delivery, and -
evaluation, as well as the project manager. .

b. The contractor management capabilities, available
resources, and organization.

c. The type and quantity of work to be performed by a
subcontractor (s), including specific tasks and
products.

d. The degree of control to be exercised over
subcontractor performance by the prime training
contractor.

e. The subcontractor’s capabilities, including technical
expertise, qualifications to perform specific tasks,
and available resources to assure successful
performance.

10.3.5 Commercial off-the-shelf Training Materials. If
the contractor proposes commercial off-the-shelf .
training materials as a course or for any part of
a course, the contractor shall provide the
information specified in paragraph 10.3 of DID-12,
Commercial Off-the-shelf Training Materials
Report, as a section of the proposal. )
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Best Commercial Practice. When training materials
are to be developed according to best commercial
practice, the following reguirements shall be met:

A systems approach to training development shall be
used.

Traceability between the task analysis data and the
course design guide shall be provided. Terminal
objectives shall be traceable to tasks selected for
training.

Best commercial practice shall provide flexibility
from the standpoint of format, not content. It shall
not be used to shortcut the application of
instructional systems design processes and
procedures.

Formats for best commercial practice shall be
submitted to the FAA COTR for review and approval
prior to use.

Assumptions. The contractor shall state any
assumptions made in the proposal such as
government-furnished equipment and/or information,
level of fault isolation to be taught, equipment
to be taught, and any other assumptions that have
been made.

Cost Information. This section shall provide cost
information, including overhead clearly indicated,
for each line item in the Contract Data
Requirements List (CDRL) or sub-item in the
solicitation as indicated below:

Labor requirements, by labor category or skill level
for each task.

The number of hours required to accomplish the task
for each labor category or skill level.

The following information in Separate summary forms:

1) Total labor hours and subtotals for the hours for
each labor category or skill level for each year.

2) Labor hours per month by labor category or skill
level for each task.

3) Total cost and hours for each task.
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Travel requirements and costs by task. Travel

requirements shall be listed by the number of round

trips, and, for each trip, the destination, number of
people traveling, and duration, including travel

time, shall be provided. Travel requirements shall
identify the labor categories involved and the -
specific work to be performed during the travel.

Training equipment and costs. All training
equipment, documentation, and software required to
develop and/or deliver the training shall be listed
for each task with the costs for each iten.

Subcontracted items and costs. All the subcontracted
items or activities shall be listed and the cost
shall be stated for each.

Printing, reproduction, and miscellaneous costs. All
printing, reproduction, and miscellaneous costs shall
be stated. The number of pages or copies to be made
shall be estimated and stated. .

Costs of the contractor-furnished parts, equipment,
tools, and test eguipment.

Costs of special leased equipment or services; for
example, leased lines and terminals.

The general and administrative overhead cost, profit
or fee, cost of money, and any other associated
costs.

The total loaded cost for each CDRL line-item.

The total loaded cost for the sum of all the contract
training items.

The assumptions or conditions for the estimates. The
special conditions, outside the control of the

contractor, that must be met to accomplish the work

quoted shall be identified. <
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DATA ITEM DESCRIPTION (DID) -2

Title:

Milestone Chart

Description/Purpose:

The Milestone Chart DID contains instructions for the
preparation of a time-based chart which shows the start
and end points for the development and review of each
training deliverable specified in the contract. It is
used as a management tool by the FAA. The milestone
chart reflects the current status of the training
deliverable schedule. It is updated whenever an
approved change to the deliverable schedule occurs.

Application/Interrelationship:
This Data Item Description (DID) contains the
Preparation instructions for the format and content
of a Milestone chart. .
This DID is applicable to all contract training

development and/or delivery efforts.

Preparation Instructions:

10.1 Reference Documents. The Milestone Chart shall be

prepared in accordance with the FAA's solicitation
for contractor training.

10.2 Format. The Milestone Chart shall be prepared in

accordance with the following format requirements,
unless otherwise specified by the solicitation:

10.2.1 The Milestone Chart shall be delivered on 8.5" x

11" bond paper and shall be in landscape
orientation and shall be organized as shown in
Figure 2-1. A foldout may be used as required.

10.2.2 The Milestone Chart shall have a cover sheet

displaying the following information:

a. Document title.
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Solicitation reference number and/or course
identification number/course title.

Contract number, when submitted after contract award.
Contractor name and address.
Submission date.

Content Requirements. Each Milestone Chart shall be
prepared in accordance with the descriptions below:

The Milestone Chart shall show the days after
contract award and the calendar months for the
project on the horizontal axis. The training
deliverables, as specified in the scolicitation or
contract, shall be listed on the vertical axis.

The Milestone Chart shall indicate, for each
deliverable, the time allowed for:

Contractor development.

FAA review, which shall be estimated at 45 working
days. .

Revision of the material by the contractor, which
shall be estimated at 30 working days.

Submission of the final form of the deliverable.

The Milestone Chart shall indicate when scheduled
project review meetings will occur.

The Milestone Chart shall be titled with the
course title and number.
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DATA ITEM DESCRIPTION (DID) =11

1. Title:

Media Materials

3. Description/Purpose:

This DID establishes the minimum requirements for
contractor-developed media materials which will support
and enhance the instructional presentation by supplying
the students with various formats from which to gather
information.

7. Application/Interrelationship:

7.3

10.

10.1

10.2

- 10.2.1

This Data Item Description (DID) contains the
preparation instructions for the format of different
types of media materials.

This DID is applicable to all contract training
development efforts in which the contract specifies
media materials as a deliverable.

Preparation Instructions:

Reference Documents. Media materials shall be

prepared in accordance with the documents referenced
in the contract.

Format. Media materials shall be prepared and
delivered in accordance with the following format
requirements or in the form best suited for their
use, as defined by the contract.

Print Materials. Print materials shall be
delivered in the form best suited for their use
and with consideration as to the type of material,
as defined by the contract, and in accordance with
the following:

10.2.1.1 Books shall be bound. Foldout pages may be used as

10.2,1

required.

«2 Periodicals shall be intact and without missing

pages.
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10.2.1.3 Pamphlets with multiple pages shall be either
bound or stapled. Tri-fold pamphlets and other
formats shall be acceptable if agreed upon by the
FAA prior to the pamphlet’s production and/or
distribution. v

10.2.1.4 Maps shall be supplied intact and shall be of a
magnification appropriate to supporting the -
instruction, as defined either by the contract or
the FAA COTR.

10.2.1.5 The format for other print materials shall be
determined on a case-by-case basis by the FAA, and
shall be specified in the contract.

10.2.2 still visuals. Still visuals shall conform to the
‘ following format:

10.2.2.1 Still visuals shall have information on the
portion of the slide or overhead that permits
viewing by all students within a classroom. The
portion of the slide or overhead that permits .
viewing shall be an area 4.625" x 6.5" in the
center of a 6" x 9" projected grid. The area .
surrounding the designated center portion of the
grid shall be used only for the overflow of
artwork and other information not essential to the
message being presented.

10.2.2.2 All background in still visuals shall be soft,
non-obtrusive colors, with the exception of
response items. Response items shall be in the
negative state (white letters on black or royal
blue background). Backgrounds shall not interfere
with the message of the visual. When artwork
appears on the visual, the background shall
contrast, rather than blend in, with the letter
information of the artwork.

10.2.2.3 The leading, or space between lines on a still
visual shall be two points, unless otherwise
specified by the FAA.

10.2.2.4 All information on a still visual shall be in
typeface 7 or 8, using upper and lower case
letters, except for titles, labels, phraseology,
and flight progress strips which shall be in all
capital letters. . )
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Italics may be used on a still visual in any
typeface or size to indicate emphasis.

Fourteen point character size shall be used for
slide numbers, audiovisual control numbers, and
flight strip typewritten data, all of which are
normally displayed in all capital letters.

Eighteen point size shall be used on still visuals
for narrative data which is normally displayed in
upper and lower case letters.

Twenty-four point size shall be used on still
visuals for titles which are normally displayed in
all capital letters.

All edges of a contact print shall be taped down
with clear, cellophane tape when inserted in the
visual position in the master lesson plan. A
contact print is the black and white print (3" x
4") reproduced from the technistat which is the
black and white printed copy of artwork used for
producing a master copy or contact print.

Audio Materials. The format reguirements for
audio materials shall be determined by the FAA on
a case-by-case basis and shall be specified in the
contract.

Motion Visuals. The format reguirements for
motion visuals shall be determined by the FAA on a
Case-by-case basis, and shall be specified in the
contract. When a video tape is to be developed,
deliverables shall be prepared in accordance with
DID-24, Video Courseware.

Actual Objects. The format requirements for
actual objects shall be determined by the FAA on a
case-by-case basis, and shall be specified in the
contract.

‘ 10.3 Content Requirements. The following types of media
materials shall be developed, as specified by the
contract:

10.3.1

Print Materials. Print materials, which included
printed or duplicated aids to support the
instruction, shall include, but are not limited
to:
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a. Books.
b. Periodicals.
c. Pamphlets. .
d. Maps.
10.3.2 8till visuals. Still visuals, which are graphic
aids displayed as slides, overheads, or on a
flipchart, communicate facts and ideas through a
combination of pictures, drawings, symbols, and
words. The types of still visuals to be developed
shall -be agreed upon by the FAA prior to their
development. The types of still visuals that may
be required include, but are not limited to:’
a. Illustrations.
b. Figures.
C. Schematic diagrams.

d. Tables. , .

e. Flowcharts.

10.3.3 Audio. Types of audio include disc and tape
recordings and their associated equipment. The
types of audio shall be specified by the contract
or agreed upon by the FAA prior to development.
The types of audio that may be required include,
but are not limited to:

a. Magnetic cassettes.
b. Reel-to-reel tape.

c. Compact discs.

10.3.4 Motion Visuals. Motion visuals supply the student
with information via the sight of dynamic motion.
Types of motion visuals shall be specified by the .

contract, or otherwise agreed to by the FAA prior
to development. When a video tape is to be
developed, deliverables shall be prepared in
accordance with DID-24, Video Courseware. Types of
motion visuals include, but are not limited to:

a. Black and white films. | .
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b. Color films.
c. Videotape.
s d. Computer-based instruction (CBI) graphic animation or

motion video segments.

10.3.4.1 When computer-based instruction is used to present
motion visuals, these visuals shall be developed
in accordance with the CBI DIDs.

10.3.5 Actual Objects. Actual objects are either the
real object or scale models, mock-ups, cutaways,
or simulators. The type of actual object to be
developed shall be agreed upon by the FAA prior to
its development, or else specified in the
contract.
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DATA ITEM DESCRIPTION (DID) =12

1. Title:

Commercial Off-the-Shelf Training Materials Report

3. Description/Purpose:

This DID specifies the minimum requirements for the
content of the Commercial Off-the-Shelf Training
Materials Report. The Commercial Off-the-Shelf Training
Materials documents the:

-

~Contractor’s assessment of the suitability of the

commercial off-the-shelf (COTS) training materials
for a specific FAA application.

Contractor’s development and validation procedure for
COTS materials.

Objectives, content, and any supporting materials for
the COTS materials.

7. Application/Interrelationship:

7.1

i10.

10.2

This Data Item Description (DID) contains the
preparation instructions for the format and content
of the Commercial Off-the-Shelf Training Materials
Report.

This DID is applicable to all contract training
development and/or delivery efforts for which the
contractor has determined that COTS materials are
suitable for use in support of either the development
or delivery of the instruction.

Preparation Instructions:

Reference Documents. The Commercial Off-the-Shelf
Training Materials Report shall be prepared in
accordance with the documents referenced in the
contract and the CDG.

Format. The Commercial Off-the-Shelf Training
Materials Report shall be prepared in accordance with
the following format requirements:
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The Commercial Off-the-Shelf Training Materials
Report shall be delivered on 8.5" x 11" bond paper
and bound following the contractor’s commercial
practice. Foldout pages may be used as required.
All pages shall be numbered at the bottom center.
Copies of all materials referenced in the
Commercial Off-the-Shelf Training Materials Report
shall be delivered concurrently with the report to
the FAR for review.
The Commercial Off-the-Shelf Training Materials
Report shall have a cover sheet displaying the
following information:

Document title.

Course identification number/course title.

Contract number.

Contractor name and address.

Submission date.
A Table of Contents shall follow the cover sheet,
specifying the page numbers. The Table of
Contents shall include:

Proposed COTS Training Materials.

Target Population.

Tailoring Requirements.

Content Overview.

COTS Course Outline.

Materials List.

Special Equipment.

References.

COTS Course Validation Procedures.
Each of the Commercial Off-the-Shelf Training
Materials Report sections named above shall be
initiated on a separate page displaying a centered
all-caps heading.

DID 12~-2

)

Information Handling Services, 1999

August 11, 1999

10:18:24



05/01/93

10.3

10.3.1

10.3.2

10.3.3

10.3.4

10.3.5

10.3.6

B 9003329 0020721 b4 WE

FAA~-STD-028B N 3000.65
Appendix 2

Content Requirements. The Commercial Off-the-Shelf
Training Materials Report shall be prepared in
accordance with the descriptions provided below:

Proposed COTS Training Materials. This section of
the report shall indicate the name of the proposed
COTS training materials and their function, and
shall contain information that validates the
ability of the proposed COTS training materials to
satisfy the required training need.

Target Population. The target population for whom
the COTS materials were designed, its
characteristics with regard to reading and
experience levels, and other relevant factors
shall be included in this section of the report.
This section of the report shall also include
descriptions of other populations with whom the
materials have been successfully used.

Tailoring Requirements. All modifications to the
proposed COTS training materials, to maintain
consistency with the specifications of the CDG and
to meet the training requirement, shall be stated
in this section. This section shall also include
the proposed timeframe for all modifications to
the COTS training materials.

Content Overview. The content of the training
materials and the methods and media used for
delivery shall be briefly described in this
section of the report.

COTS Course Outline. This section of the report
shall contain the outline of the course, including
each lesson or module, the objectives, methods and
media, and time required to conduct each segment,
if these have been previously determined at the
time of report submission. :

Materials List. Each component associated with
the COTS training materials shall be listed in
this section by title. The list shall also
indicate the duration of use of each component.
The instructor materials and the student materials
shall be separately identified and shall appear on
separate pages of the section.
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8pecial Equipment. Each piece of special
equipment needed to conduct the training shall be
listed in this section.

References. The Reference section shall include
at least the names of two users of the materials,
their organization(s), and their telephone
numbers.

COT8 Course Validation Procedures. The course -
validation procedures and expected results shall

be contained in this section, if such procedures

have been determined at the time of report

submission.

Testing. Knowledge and performance tests shall be in
accordance with the reguirements of DID-8, Student
Achievement Tests, unless formal approval for
deviation is received from the FAA COTR.

-Copyrights. The FAA shall have the right to

reproduce the COTS materials, which the FAA has
approved for use during training, without additional
fees or licensing. Permission to copy shall apply to
all COTS materials, regardless of format.
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DATA ITEM DESCRIPTION (DID) =-13

1. Title:

On-the-Job Training Instructor Handbook

3. Description/Purpose:

This DID establishes the minimum requirements for the
content of the On-the-Job Training (OJT) Instructor
Handbook. The OJT Instructor Handbook documents the:

Instructions for the OJT instructor.
Subject outline for the 0OJT.

Performance evaluation criteria for assessing student
performance.

Student achievement tests to be used with the OJT.

Instructional materials to be used with the OJT.

7. Application/Interrelationship:

10.

10.1

10.2

10.2.1

This Data Item Description (DID) contains the
preparation instructions for the format and content
of the On-the-Job Training Instructor Handbook.

This DID is applicable to any contractor-developed
training effort for which there is an on-the~-job
instructional component.

Preparation Instructions:

Reference Documents. The On-the-Job Training

Instructor Handbook shall be prepared in accordance
with the documents referenced in the contract and the
Course Design Guide (CDG).

Format. The On-the-Job Training Instructor Handbook
shall be prepared in accordance with the following
format reguirements:

A camera-ready or master reproducible copy of the
On-the-Job Training Instructor Handbook shall be
delivered on 8.5" x 11" bond paper. An electronic
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version shall be delivered,if so required by the

contract. The handbook shall be labeled in

accordance with the labeling system determined by

the FAA organization for which the training was

developed. Foldout pages may be used as required.

All pages shall be numbered at the bottom center.

Each section of the On-the-Job Training Instructor

handbook shall start on a new page, with the _ !

section title as the heading on the page. The

materials in the On-the-Job Training Instructor

Handbook shall be organized into lessons based on -
" the objectives stated in the CDG. The OJT lessons

shall be sequenced in the order that will promote

the most effective learning. The FAA COTR shall

specify the format for the OJT lessons. The 0OJT

lessons shall be formatted in either lesson plan

format as specified in DID-9 or in job sheet

format as specified in DID-10.

10.2.2 The On-the~Job Training Instructor Handbook shall
have a cover sheet displaying the following
information:

a. Document title.

b. Course identification number/course title.

c. Lesson title(s).
d. Submission date of handbook.

e. Statement that the document is for training purposes
only.

10.2.3 The On-the-Job Training Instructor Handbook shall

have a Table of Contents following the cover
sheet, specifying the page numbers. The Table of
Contents shall include:

a. Reference Materials.

b. Figures and Tables List.

c. Lesson(s).

d. Post-Test. *

e. Glossary.

£f. Acronyms.
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10.2.4 Each of the On-the-Job Training Instructor

Handbook sections named above shall be initiated
on a separate page displaying a centered all-caps
heading.

10.3 Content Requirements. The On-the-Job Training
Instructor Handbook shall be prepared in accordance
with the descriptions provided below:

- 10.3.1 Reference Materials. All reference materials used
in the handbook shall be listed by title.

10.3.2 Figures and Tables List. All figures appearing in
the handbook shall be listed by title.

10.3.3 Lessons. Each lesson shall be comprised of the
following sections:

é. Objectives.
b. Required Tools and Test Equipment.
Cc. Special Instructions.
. d. Precautions.
e. Pretest.
f. Body of Lesson.
g. Performance Evaluation Criteria.
h. Progress Test(s).
10.3.3.1 Objectives. All terminal objectives and enabling

objectives, as stated in the CDG, related to the
lesson shall be listed.

10.3.3.2 Required Tools and Test Equipment. All tools and
test equipment required to perform the activities
specified in the lesson shall be listed.

’ 10.3.3.3 special Instructions. Any special instructions
for conducting OJT activities specified in the
lesson shall be stated.

‘ DID 13-3
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Precautions. Any precautions that are to be taken ’

during the OJT activities specified by the lesson
shall be stated.

Pretest. Each lesson shall contain a Pretest and
answer key. Pretests and associated answer keys
shall be developed in accordance with Student
Achievement Tests, DID-8.

Body of Lesson. Each lesson shall specify at
least one student activity. The tasks and
subtasks of the activity to be performed by the
instructor and the tasks and subtasks of the
activity to be performed by the student shall be
stated in clearly written sentences which begin
with action verbs. Each task name shall be
proceeded by a number, beginning with the label
"1" for the first task. Each subtask shall be
proceeded by an alphabetic character, beginning
with "a." The tasks and subtasks performed by the
instructor shall be labeled "I" for instructor.
The tasks and subtasks performed by the student
shall be labeled "S" for student.

Performance Evaluation Criteria. Performance
evaluation criteria shall be developed for each
student activity specified in the lesson.

Progress Test(s). Each lesson shall contain at
least one Progress Test and associated answer Kkey.
Progress Tests and answer keys shall be developed -
in accordance with Student Achievement Tests, DID-
8.

Post-Test. Each handbook shall contain a Post-
Test and associated answer key. The Post-Test and
answer key shall be developed in accordance with
Student Achievement Tests, DID-8.

Glossary. A glossary containing all technical
words, and their definitions, presented during the
training shall appear in this section of the
handbook.

Acronyms. A list of all acronyms used in the
handbook, and their meanings, shall appear in this
section of the handbook. . )
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DATA ITEM DESCRIPTION (DID) =14
Title:
Job Aids
Description/Purpose:

This data item description (DID) documents the
requirements for the development of job aids. Job aids
are used to supplement instruction or as an alternative
to instruction. They may provide information on the
steps in a procedure or may guide the user in making
decisions related to the performance of a job task.
Examples of job aids are: checklists, procedural lists,

‘templates, flowcharts, diagrams, and illustrations.

Application/Interrelationship:

This DID contains the preparation instructions for
the format and content of job aids.

This DID is applicable to all contract training
development that regquires job aids as a deliverable.

Preparation Instructions:

10.1 Reference Documents. The information cited in this

'DID shall be prepared in accordance with FAA-STD-028B
and the documents referenced in the contract.

10.1.1 The government will provide existing task analyses

when these will facilitate the development of a
job aid. When the task and skills analysis and/or
the cognitive analysis were developed in
accordance with FAA-STD-028B, the data obtained
from DIDs 4 and 5 of the standard shall be used as
input to the job aid.

10.2 Pormat. vThe'format for a job aid will vary depending

upon the environment and conditions in which it will
be used, the purpose for which it is being developed,
and the user population. Recommendations on the
format for a job aid shall be submitted to the
government for review and approval prior to
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development. Sufficient detail shall be provided to
reflect the contractor’s analysis and how the
recommendations were formulated. When developing
recommendations on format, paragraphs 10.3.1 through
10.3.5 of this DID shall be considered.

A job aid that is to be automated shall reguire
compatibility with the existing hardware and
software capabilities at the site(s) where the job
aid will be used. The hardware and software
specifications at the site(s) will be provided by
the government upon reguest. The contractor’s
specifications and approach for any automated job
aids shall be submitted to the government for
review and approval prior to development.

Content Requirements. The following information
shall be provided:

Purpose. The purpose of the job aid, including
information on whether it will be used to
supplement or to decrease the need for training,
shall be documented. When the job aid will be
used as an alternative to training, instruction
shall still be provided on the use of the job aid.
The content of this instruction shall be provided
to the government for review and approval prior to
implementation.

User Population. A description of the user
population shall be provided.

User Environment. A description of the
environment in which the job aid will be used
shall be provided. This description shall
document any job or training conditions that will
influence the design and use of each job aid.

Traceability Matrix. A matrix shall be developed
that documents the tasks, subtasks, and any task
elements that comprise the job aid. These job
performance components shall be cross-referenced
by number to the task and skills analysis and/or
cognitive analysis on which each job aid is based.
When the job aid will be used 'in a training
environment, the supporting terminal and enabling
learning objectives from the Course Design Guide
shall also be documented.
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Selection Criteria. The criteria for making the
decision to use a job aid shall be documented.
Examples of selection criteria to be considered
are frequency of task performance, task
criticality, and task complexity.

Prototype Development. Pending the government’s
approval of the information provided in paragraphs
10.3.1 through 10.3.5 above, a prototype job aid
shall be developed. The directions for use of the
job aid shall be provided with the prototype. The
format for the job aid shall be developed in
accordance with the government-approved
information provided in paragraphs 10.2. and
10.2.1 of this DID. The job aid and directions
for use shall be revised, based on government
review comments, prior to validation.

Validation. The plan for validation of the revised
job aid and the directions for use shall be
documented. The validation environment and user
population shall closely resemble the actual
environment, conditions, and user population for
which the job aid was designed. When the job aid
will be used in a training environment, applicable
validation guidance in FAA-STD-028B shall be
applied. The job aid and directions for use shall
be revised based on the results of the validation.
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DATA ITEM DESCRIPTION (DID) =15

1. Title:

Correspondence Study Materials

3. Description/Purpose:

This DID establishes the minimum requirements for the
content of correspondence study materials. The
correspondence study materials document:

a. Reading assignment(s) and supporting illustrations.
b. Review exercise(s) and associated answer keys.
€. Student progress tests.
d. Post-test.
. 7. Application/Interrelationship:

7.1 This Data Item Description (DID) contains the
preparation instructions for the format and content
of correspondence study materials.

7.2 This DID is applicable to any contract training
effort for which correspondence study materials are
required by the contract.

10. Preparation Instructions:

10.1 Reference Documents. Correspondence study materials
shall be prepared in accordance with the documents
referenced in the contract and the Course Design
Guide (CDG).

10.2 Format. Correspondence study materials shall be
prepared in accordance with the following format
reguirements:

10.2.1 A camera-ready or master reproducible copy of the

correspondence study materials shall be delivered
on 8.5" x 11" bond paper. An electronic version
shall be delivered, if so specified by the

contract. Foldout pages may be used as required.

DID 15-1

Information Handling Services,

August 11, 1999

10:18:24

1999



- 05/01/93

10.2.3

Co

d.

B 9003329 0020731 591 WA

FAA-STD-028B N 3000.65
Appendix 2

All pages shall be numbered at the bottom center.
The study materials shall be labeled in accordance
with the labeling system designated by the FAA
organization for which the material is developed.
The correspondence materials also shall be divided .
into chapters representing one lesson. Each
chapter shall be sub-divided into manageable
sections. Each subdivision shall be labeled.
Format and style shall be in accordance with the
following publication, or as specified in the
contract:

Style Manual, Government printing Office, Washington,
D. C.

Correspondence study materials shall have a cover
sheet displaying the following information:

Document title.
Course identification number/course title.

Preparation date of materials. .

Statement that the document is for training purposes
only.

Correspondence study materials shall have a Table
of Contents following the cover sheet specifying
the page numbers. The first item the Table of
Contents shall include is the Information Page.
The Table of Contents shall include, subsequent to
the Information Page, the following sections for
each lesson:

Reading Assignment(s).
Review Exercise.
Answer Key. b

Lesson Progress Test.

The concluding items in the Table of Contents shall
include the:
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Post-Test.
Glossary.
Acronyms.
Each of the section named above shall be initiated

on a separate page displaying a centered all-caps
heading.

Content Requirements. Correspondence study materials
shall be prepared in accordance with the descriptions

provided below:

Information Page. The information page shall
include:

Brief description of the course.
List of the course materials.
Grading procedures.

Address to which students are to mail completed
materials.

A statement of how to obtain assistance.
Reading Assignment(s). Reading assignments and
supporting illustrations shall be developed for
each lesson. Each reading assignment shall
include:

Introduction.

Body of the assignment.

Supporting illustrations.

+1 The introduction shall include:

A list of the objective(s) of the assignment as
stated in the CDG.

Several thought-provoking questions related to the
reading.

A tie-in to previous materials, if appropriate.

DID 15-3

Information Handling Services,

August 11, 1999

10:18:24

1999



M 9003329 0020733 3b4 HE

05/01/93 FAA-STD-028B N 3000.65
Appendix 2 .
)
10.3.2.2 The body of the assignment shall:
a. Be limited in length to 7 to 10 pages.
b. Use an active verb to begin procedures and/or
instructions. .

c. Emphasize key information by highlighting the text
with bold face, italics, underlining, or graphics.

d. Have all illustrations referred to by number within
the text.

e. Conclude with a summary of the assignment.

10.3.2.3 The supporting illustrations shall reinforce key
: points in the reading assignments. The supporting
illustrations shall:

a. Be numbered sequentially, in accordance with the
chapter/the lesson in which it is contained; for
example, consecutive illustrations in chapter 5 would
be labeled "Figure 5-1," "Figure 5-2."

b. Provide a caption that specifically labels the
subject treated in the illustration.

c. Be located on the same page as the text for the
illustration. If this is not possible, the
illustration shall be placed on the next page.

d. Be sharp and clear.

10.3.3 Review Exercise. A review exercise which measures
the accomplishment of the learning objective(s)
shall be developed for each chapter/lesson. Each
exercise shall have the items within it sequenced
in the same order as the reading assignments to
which they pertain. A variety of test item
formats shall be used.

10.3.4 Answer Key. An answer key shall be developed for
each review exercise. The answer key shall:

a Not be visible when the student is completing the
review exercise.

b. Provide a comprehensive, correct answer for each
review exercise item. )
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Provide answers in the same sequence as their
respective review exercise items.

Progress Test. A progress test shall be developed
for each .lesson/chapter. The progress test shall
measure the mastery of the learning objectives.
The progress test shall be developed in accordance
with Student Achievement Tests (DID-8).

Post-Test. A post-test shall be developed for the
course. The post-test shall measure the mastery
of each terminal objective for the course, as
stated in the CDG. The post-test shall test only
for information which is included in the text.

The post-test shall be developed in accordance
with Student Achievement Tests (DID-8).

Glossary. A glossary shall be developed which
shall contain all technical and uncommon terms,
and their definitions, used in the correspondence
study materials.

Acronyms. A list of acronyms shall be developed
which shall contain all acronyms and
abbreviations, and their full written-out form,
used in the correspondence study materials.
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DATA ITEM DESCRIPTION (DID) -3

1. Title:

Personnel Qualifications Report

3. Description/Purpose:

This DID establishes the minimum requirements for the
content and format of the personnel qualifications
report. The personnel qualifications report contains a
description of the contractor personnel who will be
involved in the development and/or delivery of training.

7. Application/Interrelationship:

7.1 This Data Item Description (DID) contains the
preparation instructions for the format and content
of the personnel qualifications report.

7.2 This DID is applicable to all contract training
efforts.

10. Preparation Instructions:

10.1 Reference Documents. The personnel qualifications
report shall be prepared in accordance with the

documents referenced in the contract.

10.2 Format. The personnel qualifications report shall be
prepared in accordance with the following format
requirements:

10.2.1 The personnel qualifications report shall be
delivered on 8.5" x 11" bond paper and bound
following the contractor’s commercial practice.

Foldout pages may be used as reguired. All pages
shall be numbered as required.

10.2.2 The personnel qualifications report shall have a
cover sheet displaying the following information:

a. Document title.

b. Contract number. .
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c. Contractor name and address.
d. Submission date.
10.2.3 A Table of Contents page shall follow the cover
sheet, specifying the page numbers. The Table of -
Contents shall include:
a. Introduction.
b. Development Team.
c. Tasks and Personnel.
d. Resunes.
10.2.4 Each of the above named sections of the personnel
" . qualifications report shall be initiated on a

separate page displaying a centered all-caps
heading.

10.3 Content Reguirements. The personnel gualifications
report shall be prepared in accordance with the

descriptions provided below:

10.3.1 Introduction. The introduction to the personnel
qualifications report shall contain:

a. A summary of the training requirement.

b. An overview of the contract tasks for designing,
developing, and delivering the training.

10.3.2 Development Team. The key members of the
development team shall be listed by name and
categorized by type. The duties listed for each
position may be shared by more than one individual
or divided among several individuals. One
individual may serve in multiple roles. The
positions for the development team are as follows: 4

a. Management personnel (e.g., project manager and task
managers), who are responsible for the day-to-day -
management of the technical performance and costs of
the training development effort.

b. Instructional designer, instructional technologist,'
or instructional developer, who is responsible for
sequencing the content, providing instructional )
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strategies, and developing and documenting the lesson
content as specified by the SME.

CBI programmer, who is responsible for implementing
all training that is to be presented on a computer.
this position is required only in the case in which

computer-based instruction (CBI) is being procured.

Subject matter expert (SME), who is responsible for
lesson content and for assuring the content validity
and technical accuracy of the materials.

Tasks and Personnel. All contract tasks for
performing analyses, designing, developing,
delivering instruction shall be listed. For each
task, the names of all personnel who will be
involved with the task shall be listed.

Resumes. Resumes shall be provided for all
project personnel. Each resume shall include:

Personnel category as defined in paragraph 10.3.2 of
this DID.

Summary of experience which includes the number of
years of experience in major skill areas, such as
instructional design and development, user training,
project management, etc.

Education which includes high school, college and
technical schools, the year graduated, degrees,
diplomas, licenses, certificates, and major fields of
study.

Work experience which is a list of work experience
beginning with the most recent and indicates the
organizations’ names, and year of employment with
each organization.

Professional recognition awards and relevant
publications.
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DATA ITEM DESCRIPTION (DID) -4

Title:

Task and SKkills Analysis Report

Description/Purpose:

A task and skills analysis is performed to identify
changes in job performance resulting from the
introduction of new eguipment and technology and from
new workforce requirements. A task and skills analysis
provides specific data which are needed to make
decisions about the design, development, and delivery of
both management and technical training courses.

Application/Interrelationship:

This data item description (DID) contains the
preparation instructions for the format and content
of the task and skills analysis. See DID-5 for
preparation instructions for cognitive task analysis
deliverables.

This DID is related to Logistics Support Analysis
(Lsa) data when such a data file is a contractual
requirement. Existing task analyses, work load
models, and other relevant data provided as
government furnished information shall be used during
development of the task and skills analysis so that
existing data are not duplicated. Data generated by
the task and skills analysis will be used to develop
the course design guide. The task and skills
analysis must be approved by the government prior to
submission of subsequent training deliverables for
government review.

The task and skills analysis shall be submitted in
draft form. The contractor shall incorporate FAA
comments and submit a revised draft for review. The
contractor shall again revise the task and skills
analysis if the FAA considers the deliverable
inadequate or inconsistent with comments received
during the FAA review.
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Preparation Instructions:

Reference Documents. The task and skills analysis
shall be prepared in accordance with chapter 5 of
FAA-STD-028B and in accordance with the contract.

. Format. The task and skills analysis shall be

prepared in accordance with the following format:

The deliverables shall be provided on 8 1/2 by 11

inch bond paper with the date of the submission.

Foldout pages may be used as required. All page

numbers shall be placed at the bottom center of )
each page. The deliverables shall also be

provided on an electronic medium when specified in

the contract.

Task data sheets shall be developed to display all
task analysis data cited in paragraphs 10.3.3
through 10.3.3.10 of this DID. The data shall be
organized in columnar format for horizontal
display on a single table as shown in Figure 4-1.

Content Regquirements. The task and skills analysis
shall contain the following:

Front Matter. The front matter shall contain a
preface, table of contents, list of figures, and
list of tables.

Section I - Introduction. This section shall
contain the following information:

Purpose and scope of the document.
Organization of the document.
Applicable references.

overview of the equipment, technology, and workforce
changes which require a task and skills analysis to -
be conducted.

Overview of the procedures used to conduct the task -
and skills analysis and specification of the criteria

used to identify tasks selected for training.

Information on the sources of data, the group of

employees who provided data, their occupations, the

level of experience within the occupation, and

)
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whether the data were obtained through observation or
interview shall also be provided.

Section II - Task and Ekill Analysis Data. This
section shall contain the following information:

Introduction to the section.

Listing in order of performance of duties, tasks, and
subtasks required to operate the eguipment. Actions
below the subtask level shall also be identified when
lower levels of observable and measurable performance
are required for course design.

Listing in order of performance of duties, tasks, and
subtasks required for preventative and corrective
maintenance and installation, as well as testing and
modifying the equipment. Performance steps below the
subtask level shall also be identified when lower
levels of observable and measurable performance are
reguired for course design.

Listing of management and supervisory duties, tasks,
and subtasks when the contract requires development
of management training courses.

Initiating cues, conditions, and standards associated
with the performance of each task and subtask
identified in 10.3.3. b, ¢, and d above.

Determination of knowledge and skills required for
task and subtask performance.

Identification of data on criticality, freguency, and
difficulty for each task and subtask.

Specification of whether each task and subtask
requires training.

Designation of each task and subtask as "new" or
"old. n

Specification of the time regquired to perform each
task and subtask.

Designation of each task and subtask as an individual
performance or a team performance. For team
performance, the positions which perform the task and
subtask collectively shall also be specified.
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10.3.3.1 Task data sheets shall be developed which display
the analysis data required in paragraphs 10.3.3 b
through k, above. Figure 4-1 is an example of the
format for a task data sheet. This format may be
modified, as required, to display the data.
However, no data shall be eliminated. The task -
data sheets shall be submitted as part of the task
and skill analysis deliverables.

10.3.3.2 Duties, tasks, and subtasks shall conform to the
following structure:

a. Duty. A duty shall represent a major subdivision of
the work performed by one individual and shall
encompass two or more related tasks in one functional
area.

b. Task. A task shall represent a unit of work which:
(1) is directly observable and measurable, (2) has a
clear beginning and ending point, and (3) is
performed independent of other tasks. A task shall
be written in the form of a statement which begins
with an action verb, is followed by the object acted
upon, and includes any necessary qualifying
information. Task statements shall pot begin with
the phrase "use the eguipment to..." in order to
preface the actual task to be performed.

c. Subtask. Tasks shall be broken out into subtasks.
Each subtask shall document a single step in task
performance.

d. Element. Subtasks to be trained shall be broken out
into task elements when observable and measurable
performance below the subtask level is required for
course design.

10.3.3.3 The following numbering system shall be used to
label a job and its associated duties, tasks,
subtasks, and elements: .

Example: 1.0
1.1 Duty
1.1.1 Task -
1.1.1.1 Subtask
1.1.1.1.1 Elements (as required)
10.3.3.4 For technical training, operation and maintenance

tasks shall be organized in Section II by the type

of facility at which the tasks will be performed. )
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Conditions for the performance of each task and
subtask shall describe the situation/environment
in which the specific job behavior will be carried
out. Conditions shall describe any pertinent
influence upon task and subtask performance.
Standards shall state the criteria for acceptable
performance. Cues shall indicate the signal(s) to
begin performance of each task and subtask.

Each task and subtask shall be designated as "“"new"
or "old." The latter designation shall refer to
tasks and subtasks with which job incumbents are
familiar because they have been performing them on
the job. When any portion of a task is new, then
the entire task shall be trained. Existing
knowledge and skills may be reviewed in the lesson
plan; however, they shall be reviewed in a job
context.

The knowledge and skills required for performance
of each task and subtask shall be documented.

Data on the criticality, frequency, and difficulty

of each task and subtask shall be documented to
assist in the identification of tasks selected for
training. Critical tasks and subtasks are defined
as those which are essential to job performance,
regardless of the frequency with which they are
performed. Frequency refers to how often a task
and subtask is performed. Difficulty refers to
how hard a task and subtask is to learn and
perform. A five-point scale shall be used to rate
task and subtask difficulty. Maximum and minimum
ratings shall be five and one, respectively.
Freguency shall be coded as follows: continuous
activity (Ca), hourly (H), daily (D), weekly (W),
monthly (M), and as required (AR). A five-point
scale shall be used to rate task and subtask
difficulty. Maximum and minimum ratings shall be
five and one, respectively.

Each task and subtask shall be coded as individual
or team performance. The code (I) shall be used
to designate individual performance where
interaction with another person is pot required to
carry out a task or subtask. The code (T) shall
be used to designate team performance where
interaction between two or more individuals is
required. The positions or job categories
involved in team performance shall be specified as
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well as the percentage of time required. The
performance of a team task may contain subtasks
which are performed independently by an
individual.

10.3.3.10 Any information listed in Section II - Task N
and Skill Analysis Data as "to be determined"
shall be supported with a written explanation
and a timeline for determining that .
information. The contractor shall complete
this information according to the approved
timeline.

10.3.4 Section III - Manpower Summary Data. This section
shall contain the following information:

a:. Introduction to the section.

b. Quantitative position requirements by personnel
specialties and skill levels.

10.3.4.1 A personnel position summary table shall be
developed which identifies job categories of
personnel, types of tasks to be performed by job
category, and number of personnel to be trained.

10.3.4.2 Any information listed in Section III - Manpower
Summary Data as "to be determined" shall be
supported with a written explanation and a
timeline for determining that information. The
contractor shall complete this information
according to the approved timeline.

10.3.5 Bection IV - Appendices. This section shall
contain the following information:

a. List of acronyms.

b. List of abbreviations.

c. Glossary of terms.

d. Index. -

e. Other supporting information, as required.
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TASK & SKILLS ANALYSIS DATA SHEET

PAGE__OF ____

DUTY.

JOB TITLE
ANALYIST

DUTY.
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DATA ITEM DESCRIPTION (DID) =5

Title:

Cognitive Task Analysis

Description/Purpose:

A cognitive task analysis is performed when a
traditional task analysis indicates that some tasks have
a strong cognitive component, such as those requiring
the performer to exercise judgment, solve problems, and
make decisions. Cognitive task analysis is a systematic
process for determining the cognitive processes and
strategies that support job performance.

Application/Interrelationship:

This data item description (DID) contains the
preparation instructions for the format and content
of the cognitive task analysis deliverables.

When a cognitive task analysis is required as part of
curriculum development, it shall be performed after
the traditional task analysis, specified in DID-4.
Both traditional and cognitive task analyses provide
critical information about job performance which will
be used to develop the course design guide.

Preparation Instructions:

10.1 Deliverables. This DID contains the content and

format reguirements for three deliverables: a
cognitive analysis plan, preliminary cognitive
analysis data, and a cognitive analysis report. When
specified in the contract, an automated data
collection system shall be developed as a repository
for cognitive analysis data. The data collection
system shall be developed in accordance with contract
requirements.

10.1.1 Each deliverable represents a building block in

the cognitive analysis process and shall be
submitted as a draft for FAA review. The
contractor shall incorporate FAA comments and
shall submit a revised draft of each deliverabple.
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The contractor shall revise the deliverables if
the FAA considers them inadequate or inconsistent
with the comments received during the FAA review.

10.2 Pormat. Each deliverable shall be submitted on 8.5"
% 11" bond paper with the date of the submission. -
Foldout pages may be used as required. All page
numbers shall be placed at the bottom center of each
page. The deliverables shall also be provided on an
electronic medium when specified in the contract.

10.2.1 The front matter of each deliverable shall contain

a preface, a table of contents, a list of figures,
and a list of tables.

10.3 Content Requirements.

10.3.1 Cognitive analysis plan. This deliverable shall
contain the following information:

a. Purpose and scope of the cognitive analysis.

b. Organization of the document.

c. Applicable references.

d. Overview of the equipment, technology, and workforce
changes which require a cognitive task analysis to be
conducted.

e. Specification of the criteria used to select tasks
for cognitive analysis. The following criteria shall
be considered:

1) Complex tasks which require large amounts of
knowledge to be learned during training.

2) Complex tasks which have a significant component
involving judgment, problem solving, or decision-
making. -

3) Complex tasks which experts consider difficult to
verbalize or demonstrate through overt actions. -

4) Complex tasks where there are considerable
differences in how individuals perform the tasks
due to the number of cognitive strategies
available. *
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Documentation of the methods proposed for conducting
the cognitive task analysis. The following methods
shall be considered:

1) Protocol analysis, in which individuals verbalize
what they are doing or thinking about when
performing a task.

2) Psychological scaling, in which individuals sort,
rate, or rank task-relevant knowledge.

3) Performance meodeling, in which a job or task is
simulated and a model of task performance is
developed and tested under varying conditions.

4) Observation of job performance and interviews to
obtain information on reasoning processes of task
performers.

Information on how data sources will be obtained, the
groups of employees to provide data, their
occupations, and the experience levels within the
occupation.

Data collection instruments, for review and approval
by the FAA prior to use.

Specification of how reliability and validity of the
data will be determined.

Preliminary cognitive analysis data. This
deliverable shall contain the following
information:

The list of tasks selected for cognitive analysis,
based on the approved criteria identified in the
cognitive analysis plan. These tasks shall be
grouped by duties. 1If task groupings are different
than those specified in the traditional task
analysis, DID-4, an explanation for the differences
shall be provided.

Conditions and standards for task performance.

A sample of the results of cognitive analysis for one
or more tasks.

A summary of the findings from the various data
collection methods and instruments used during the
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preliminary cognitive analysis and their relevance
for the design of training.

e. A description of critical problems encountered and
recommendations for change to the cognitive analysis
plan, if required. -

10.3.3 Cognitive analysis report. This deliverable shall
contain the following information:

a. The knowledge structure, skills, knowledge, and
strategies required for optimal task performance.

b. Visual representation of the knowledge structure for
each task.

c. Identification of strategies, heuristics, algorithms,
or aids used in job performance.

d. Discussion of the relevance of the cognitive analysis
for the design of training:

1) Recommended content and organization of the

instructional material. .

2) Recommended instructional setting, media, and
learning strategies.
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DATA ITEM DESCRIPTION (DID) =6

Title:

Course Design Guide

Description/Purpose:

The Course Design Guide contains three parts. Part I
documents the overall approach to training. Part II
documents the course design, including the training
outcomes, terminal objectives, enabling objectives, type
of learning, technical content, instructional methods,
and media. Part III contains a traceability matrix
which cross references the tasks selected for training
with the terminal objectives and with the training
outcomes. All learning objectives and training outcomes
are sequenced in the CDG in the best order for learning.

Application/Interrelationship:
This Data Item Description (DID) contains the
preparation instructions for the format and content
of the Course Design Guide (CDG).

This DID is applicable to all contract training
development efforts.

Preparation Instructions:

10.1 Reference Documents. The CDG shall be prepared in

accordance with the documents referenced in the
contract and the Task and Skills Analysis Report.

10.2 Format. The CDG shall be prepared in accordance with

the following format requirements:

10.2.1 The CDG shall be delivered on 8.5" x 11" bond

paper and bound following the contractor’s
commercial practice. Foldout pages may be used as
required. All pages shall be numbered at the
bottom center.

10.2.2 The CDG shall have a cover sheet displaying the

following information:
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a. Document title.

b. Course identification number/course title.
¢. Contract number.

d. Contractor name and address.

e. Submission date. s

10.2.3 A Table of Contents page shall follow the cover

sheet, specifying the page numbers. The Table of
Contents shall include:

Part I - Management Summary

a. Overall Approach.
1) Proposed Methods and Media.
2) Selection Criteria.

3) Course Series.

4) Analysis of Alternate Tfaining Approaches.
b. Egquipment.
c. Course Catalogue Entry.
d. Location of Training.
Part II - Course Design
a. Training outcomes.
b. Training objectives.

Part III - Cross Reference Matrix

10.2.4 Each of the CDG sections named above shall be

initiated on a separate page displaying a centered
all-caps heading.

10.3 Content Requirements. The CDG shall be prepared in

accordance with the descriptions provided below:

10.3.1 Part I organization and content shall be as

L]

follows: )
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10.3.1.1 Overall approach. This section shall provide a
summary of the overall approach to the training.

a. Proposed Methods and Media. This section shall
describe the proposed methods and media for the
. training and the rationale for their selection.

b. Belection Criteria. This section shall describe the
criteria used for selection of the approach.

€. Course Series. This section shall indicate the
existing or proposed series of courses which include
the course described in the CDG, if applicable.

d. Analysis of Alternate Training Approaches. This
section shall present an analysis of alternate
training approaches to the one described in the cDG.
The analysis shall include discussions of state-of-
the-art technology, and the rationale for their
recommendation or non-recommendation.

10.3.1.2 Equipment. This section shall include a
description of the equipment that will be used to
develop or conduct the training. The section

. shall include for each type of equipment:
a. Type of equipment.
b. Model of equipment.
C. Number of items of equipment needed.

10.3.1.3 Course Catalogue Entry. This section shall
contain the course catalogue entry for the course.
The course catalogue entry shall include:

a. Course title, which shall be brief and self-
explanatory.

b. Course Length.
C. Course description, which shall be a concise and
comprehensive description of the course, not to
’ exceed 750 characters, including spaces and
punctuation. The course description shall include:
1) For whom the course is designed.

2) How the course will be delivered; for example,
classroom, computer-based instruction (CBI),
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simulator, laboratory, workshop, flight training,
independent study.

3) Purpose and description of the subject matter of
the course.

4) Course titles for all the courses in a series, if
applicable.

Course prerequisite(s), which must be successfully
completed prior to enrollment, or for which the
student must pass an approved screening examination
measuring a level of knowledge/skill equivalent to
that which could have been achieved in the
prerequisite courses.

Other requirements, such as certificates, licenses,
and flight hours, which are regquired before course
enrocllment.

.4 Location of Training. This section shall specify

the location(s) of the facilities where the
training will be presented.

An example of Part II is shown in figure 6-1.
Part II shall contain the following:

.1 Training Outcomes. Training outcomes are written

at the duty level of the task and skills analysis.
Each page of Part II of the CDG shall have one
training outcome on it. The training outcomes
shall be sequenced in one or more logical training
-segments. For the purposes of identification and
traceability, each training outcome shall be
labeled with consecutive upper case letters,
beginning with "A."

.2 Terminal Objectives. This section of Part II of

the CDG shall contain the terminal objectives for
each training outcome. The terminal objectives
and their supporting data shall conform to the
following requirements.

The terminal objectives shall be derived from the
tasks selected for training in the task analysis. At
least one terminal objective shall be written for
each task selected for training.

Each terminal objective>shall have three parts:
condition(s), performance, and standards.
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The terminal objectives shall be sequenced in the
best order for learning and shall be numbered
consecutively, beginning with "1.v

The time for reaching each terminal objective shall
be estimated and placed in the appropriate column of
Part II of the CDG.

The type of learning represented by each terminal
objective shall be indicated in the appropriate
column of Part II of the CDG using the following
labels:

1) A terminal objective requiring performance to
emphasize major physical skills and abilities,
including affective and attitudinal behaviors,
shall be labeled "P."

2) A terminal objective requiring primarily cognitive
skills, such as knowledge, comprehension, or
judgement, shall be shall be labeled "CG." &
terminal objective that requires cognitive skills
should be analyzed to determine whether it is

- actually an enabling objective which supports a
terminal performance objective. In most cases,
cognitive objectives are enabling objectives.

10.3.2.3 Enabling Objectives. This section of Part II of

the CDG shall contain the enabling objectives
developed to support the terminal objectives. The
enabling objectives and their supporting data
shall conform to the following requirements.

The enabling objectives shall be derived from the
subtasks which support each task selected for
training in the task analysis.

Each enabling objective shall have three parts:
condition(s), performance, and standards.

The enabling objectives shall be sequenced in the
best order for learning and shall be labeled with
lower case letters, beginning with "a."

The type of learning represented by each enabling
objective associated with a cognitive terminal
objective shall be indicated in the appropriate
column of Part II of the CDG using the following
labels:
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An enabling objective requiring the student to
recall specific and general information, recall a
pattern, segquence, or condition, or require the
process of remembering, shall be labeled "K," for
"Knowledge."

An enabling objective requiring the student to
know how and why a procedure or action should be
performed (i.e., describing function and fact),
shall be labeled "C," for "Comprehension."

An enabling objective requiring the use of ideas,
rules, procedures, methods, theories, and concepts
in appropriate situations shall be labeled "AP,"
for "Application."

An enabling objective requiring the separating of
a unit, such as a problem, policy, directive,
technical material, schematic, or flow diagranm,
into its parts and showing the relationship
between the parts, shall be labeled "AN," for
"Analysis."

An enabling objective requiring putting elements
together to form a whole, make a pattern, or form
an approach, shall be labeled "S," for
"Synthesis."

An enabling objective requiring a judgement or
appraisal as to the value, or extent, to which
materials or methods satisfy recognized criteria,
shall be labeled "E," for "Evaluation."

e. In the case of enabling objectives supporting a
performance terminal objective, at least one of the
enabling objectives shall also reflect a performance
regquirement.

10.3.2.4

Content Outline. This section of Part II of the
CDG shall contain an outline of the content to be
taught for each terminal and enabling objective.
This section shall meet the following
requirements:

a. The content shall be organized into logical training
segments, and the segments shall be identified in the
technical content outline.
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b. The training segments appearing in the technical
content outline shall be organized in a logical way
that best supports training.

10.3.2.5

Instructional Methods and Media. This section of
Part II of the CDG shall contain an instructional
method and supporting media for attaining each
terminal objective and each enabling objective.
Selection of methods and media shall be based on:

a. Type of learning to be supported.

b. Ability to simulate actual job performance conditions
and requirements.

c. Variety of media or delivery systems needed to
- maintain an interactive learning environment.

d. Variety of situations which may be encountered on the
job.

e. Other factors, such as cost, maintainability, ease of
operation, and transportability.

10.3.2.6

10.3.2.7

10.3.23

10.3.3.1

Tests. This section of Part II of the CDG shall
contain an indicator for the test type appropriate
for each terminal objective and enabling
objective. Selection of test type shall be
consistent with the type of learning associated
with each objective. At least one sample test
item shall be developed for each terminal
objective and its enabling objectives. These
shall be labeled with a number. The items shall
be referenced by number in the tests section. The
developed test items shall be attached to the CDG.

Notes. This section of Part II of the CDG shall
provide guidance, notes, and references for
developing the courseware. References to
technical manuals and other written documentation
shall be stated at the paragraph level, at a
minimum.

An example of Part III is shown in figure 6-2.
Part III shall contain the following:

Cross Reference Matrix. The Cross Reference
Matrix shall trace between the training outcomes,
the tasks selected for training in the Task and
Skills Analysis, and the terminal objectives. The
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Cross Reference Matrix shall be comprised of four
columns with the following information included:

a. In column 1, the training outcomes developed for Part
II of the CDG shall be recorded.

<
b. In column 2, the task numbers from the Task and
Skills Analysis which are associated with each
training outcome shall be recorded. <

c. In column 3, the terminal objective number that is
associated with each task selected for training shall

be recorded.

d. In column 4, the letter label for each training
outcome as indicated in Part II of the CDG shall be

recorded.
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DATA ITEM DESCRIPTION (DID) =7

1. Title:

Course Schedule

3. Description/Purpose:

This DID establishes the minimum requirements for the
content of the contractor’s course schedule. The course
schedule documents the:

Starting and ending dates of the course.

Time allocations for major topics and lessons in the
course.

Major course topics and lessons, arranged in
chronological order.

Points at which tests are administered.

Number of instructors.

7. Application/Interrelationship:

7.1

10.

10.1

10.2

10.2.1

This Data Item Description (DID) contains the
Preparation instructions for the format and content
of the Course Schedule.

This DID is applicable to all contract training
development and delivery efforts.

Preparation Instructions:

Reference Documents. The Course Schedule shall be

Prepared in accordance with the documents referenced
in the contract and the Course Design Guide (CDG).

Format. The Course Schedule shall be prepared in
accordance with the following format requirements:

A camera-ready or master reproducible copy of the
Course Schedule shall be delivered on 8.5" x 11~
bond paper. An electronic version shall be
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delivered, if so specified by the contract.
Foldout pages may be used as reguired. All pages
shall be numbered at the bottom center.

10.2.2 The Course Schedule shall have a cover sheet
displaying the following information: -

a. Document title.

b. Course identification number/course title.
c. Contract number.

d. Contractor name and address.

e. Submission date.

10.2.3 If the schedule for more than one class appears in
the Course Schedule, a Table of Contents page
shall follow the cover sheet, specifying the page
numbers on which each class schedule appears.

10.2.4 If the schedule for more than one class appears in
the Course Schedule, each class shall be initiated

on a separate page displaying a centered all-caps
heading.

10.3 Content Regquirements. The Course Schedule shall be
prepared in accordance with the descriptions provided
below:

10.3.1 Grid. The Course Schedule shall be set up as a
grid with the days of the week on one axis and the
daily hours or periods per day on the other axis.
If the contract specifies the day of the week on
which the course begins, the week block shall
begin with that day. Figures 7-1 and 7-2 of this
DID provide examples of the specified arrangement.

10.3.2 Other Information. The following information
shall be indicated on the Course Schedule:

a. Major course topics, as stated in the technical
content outline of Part II of the CDG, and as shown .
in Figure 1 of this DID.

b. Estimated time, as stated in Part II of the CDG, for
each course topic.

)
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c. Periods devoted to performance exercises.

d. Type of test(s) associated with a specific course
topic block.

e. Number of instructors for each instructional segment.

This number shall appear in the lower right corner of
the block.

DID 7-3

Information Handling Services, 1999
August 11, 1999 10:18:24



I 9003329 00207b2 1t5 HN

N 3000.65
Appendix 2

FAAR-ETD-028B

05/01/93

1sau ! 4 4 )
SS3HOO0OHd
NOISS3S
W31904d _ M3IA3Y
SWVYHOSVIQ viva SOINVNAQOHAY
NA NBIS3Q oIsvd
A '\ ) [\
isaL
S$S3UO0Hd
A
I SISATYNY
savoiol
NOLLONAOHLNI
g e zo_»o:oow_upzd
ONIONVIVE SWVHOVIQ
INVIdHIV N-A mo:w_mm»w«w_um._w NOLLVHL1SID3Y
AValud AVASHNHL AVASNam Avasani AVANOW
06/81/s - 06lv LIS

oce

oect

0041

0004

00:6

008

S3lva
HIIM

—‘
(1L0088) 12522 °"ON 3SHNOD
SANVIdHIV TIVNS HO4 SISATVNY SaQVO1

3SHNOD

§31d01 3SUNOD HOrvIN HLIM 3TINA3HOS ISHNOD I1dWVS °1 3WNDH ‘2 ald

DID 7-4

1999
1999 10:18:24

Information Handling Services,

August 11,



M 9003329 00207L3 0OT1 WA

N 3000.65
Appendix 2

FAA-STD=-028B

05/01/93

AN

AVONORW

AvQitd

AVAOSHNHL

AVASINGIM

Avas3anlt

uoued( muogouny JHun uoqieledQ pus
Bujssecold RAUED OAS Joyydwy oepiA NAS uopeuo) uogeyeq NAS 'SOPO ‘$8|IqQUIOsSY
Jojuiedo qvad
uopriedo pus
gﬁ% .\._gow ) ‘SOPON ‘sejiquiessy SEORMeII| PewslU|
sieyidwy uogoeueq NAS Joyedo avad pue puseig Qvad
03d ‘NS "ejosuo) | dnousp g
SUOROOS [euopuUNy Qvad SUQ 139 seeuboiy QUNPeS0I PEOIUMOQ INPESOLd PROJUMO(]
¢ dnaup qu uopesedo
ouQ 159} ssaubaly UNPEOGL PROMOQ SUNPEOdQld PROUMOQ puoRoUNy peojuMmoq
uogwiedQ Buy o sepyipede) :
[RUOROUN_} PRCIUMOQ o ﬁSxmaSoo—E W WS uogonasu) 0L088ON Buisseuppy §1088ON
Busseconny sofuqeded uopezreluo v(
uogdeax3 010880W WS uogongsu) 01 089N Busselppy 01 0890N 108800040 0L08SON
UNpelLY
Josseooudani 0LOGBON sng 1dnuei) AQopd sng uopeaqly g1Q
(810) sng sejsusu} wQq
sng Qmn pue uopeypeds SNGINA
(d1Q) sng sejsums) wug
sng 1dnue) Quopd sng UopRQQY 810 puB UOREOUREdS SNGINA
g dnaug Aojwsoqu 1 dnoup Aiojesoqey
UORNpORU| uoponpanuj uoRNpORUY NOLLVULSININGY
wesis J)j SHLY weds 311 SHLV weisAs I SULV
aoid3d H1HNOA Q0IY3d QYKL aoId3d aNoD3s aoid3d Lstid
o6/ELs - oatn_

WN31SAS 3l S1HY

-83lva
HIIM
3ISHNOD

SJLU NOSSTTHUM TINAIHOS FSHNOD T1dWVS 2 JUNBI4 L aid

DID 7-§S

1999

Information Handling Services,
August 11, 1999 10:18:24



.

|II| it

B 9003329 0020764 T34 N

05/01/93 FAA~ETD-028B N 3000.65
Appendix 2

DATA ITEM DESCRIPTION (DID) -8

1. Title:

Student Achievement Tests

3. Description/Purpose:

This DID establishes the minimum regquirements for the
content and format of contractor-provided, criterion-
referenced student achievement tests. This DID contains
preparation guidance for both student and instructor
versions of the test(s).

7. Application/Interrelationship:

7.1 This Data Item Description (DID) contains the
preparation instructions for the format and content
of Student Achievement Tests.

7.2 This DID is applicable to all contract training
development efforts, other than computer-based
instruction (CBI).

7.3 See DID-17 for gquidance on the preparation of CBI
tests for all FAA organizations.

10. Preparation Instructions:

10.1 Reference Documents. Student Achievement Tests shall
be prepared in accordance with the documents
referenced in the contract and the Course Design
Guide (CDG).

10.2 Format. The Student Achievement Tests shall be
prepared in accordance with the following format
requirements:

10.2.1 Camera-ready or master reproducible copies of
Student Achievement Tests shall be delivered on
8.5" x 11" bond paper. Electronic versions of the
Student Achievement Tests shall be delivered, if
so specified in the contract. Foldout pages may
be used as required. All pages shall be numbered
at the bottom center. The submission date of the
test shall be placed next to each page number.

DID 8~-1
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Each Student Achievement Test shall have a cover
sheet displaying the following information:

Document title which identifies the type of test
(pretest, progress test, or post-test), course title,
and test user (student or instructor). ~

Course Identification number.

Label or number of the test, which shall be
consistent with the labeling system of the FAA
organization for which the test has been developed.

A statement as to subject matter area of the test and
the associated lesson title(s) and number(s).

Contract number.

Contractor name and address.

Submission date.
For the student version of the Student Achievement
Test, a Table of Contents page shall follow the
cover sheet, specifying the page numbers. The

Table of Contents for the student version of a
post-test shall include:

Student Achievement Test.

Alternate Test.
For the instructor version of the Student
Achievement Test, a Table of Contents page shall
follow the cover sheet, specifying the page
numbers. The Table of Contents for the instructor
version of the Student Achievement Test shall
include, in the following order:

Instructions.

Answer Key.

Student Achievement Test.

Alternate Test.

Alternate Test Answer Key.

DID 8-2 .
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10.2.5 Each of the sections named above shall be
initiated on a separate page displaying a centered
all-caps heading.

10.3 Content Regquirements. Student Achievement Tests
shall be prepared in accordance with the descriptions
provided below:

10.3.1 Btudent Achievement Test. Each Student
Achievement Test shall include:

10.3.1.1 Test Instructions. Each Student Achievement Test
shall include clear, concise, written test
instructions which include the following
information:
a. Time allowance for completing test.
b. List of allowed reference materials, if appropriate.
c. Required manner for indicating response.

d. Method for grading test, if appropriate.

€. A statement as to contribution of the test score to
the student’s final grade for the course.

f. Specification of assistance to be made available for
the student.

g. For performance tests include the following:
l) Description of the simulated situation.
2) Toecls and supplies to be used.
3) Student Activities.
4) Explanation of performance recording and scoring.

5) Statement as to the type of performance being
evaluated (process, product, or both).

10.3.1.2 Test Items on Student Version. Each student
version of the Student Achievement Test shall
include test items which correspond to the
terminal and enabling objectives specified in the
CDG. The number of test items shall be sufficient
to adeguately measure student mastery of each
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training outcome, terminal objective, and enabling-
objective. Allowable types of items include:

For written tests:

1) Multiple choice. -
2) True-false.

3) Completion/Short answer.

4) Matching.

For performance tests:

1) Demonstrations of actual, and observable,
performance.

2) Performance checklists.

«3 Alternate Written Test. 2aAn alternate written test

shall be provided. The contents of the alternate
written test shall be as follows:

Test instructions as specified in 10.3.1.1. .

Test items such that each test item on the alternate
test and its corresponding original test item shall
measure the same objective. However, the alternate
test item shall not be identical to that of the
original test item. Each test item and its alternate
shall be identified by the same label. For example,
if the original test item is labeled "1," its
alternate form shall also be labeled "1."

Instructor Version. The instructor version of the
student achievement test shall contain the
following:

10.3.2.1 Instructor Instructions. The instructor version

of the Student Achievement Test shall include
instructions to the instructor directing him/her
in the procedure for test administration. The
instructions shall include: ‘

Heading, with the course number and title, lesson
title, and the type of test (pretest, progress test,
or post-test).

Description of student activities during the test.

)
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Instructor responsibilities, such as:

1) Ensuring satisfactory test area conditions (for
example, minimal distractions; adequate working
space; and sufficient materials).

2) Ensuring the simulator/test eguipment is operable
for performance tests.

Emergency procedures for accidents, illnesses,
eguipment failure, power failure, severe weather, and
fire drills.

10.3.2.2 Answer Key. The instructor version of the Student

d’

Achievement Test shall include an answer key which
contains the following items:

Correct answer for each test item in the order in
which the items appear on the student test copy.

Acceptable responses and acceptable variations of the
answer for completion/short answer test items.

Checklist  of the procedures to be performed by the
student for performance tests, sequenced in the order
in which the procedures should be performed.
Standardized checklists shall be developed to assist
the instructor in assessing mastery of performance
behaviors. Sufficient detail shall be provided to
enable an instructor to make "go/no-go" decisions and
to determine whether further training is required.

Directions for recording and scoring student test
performances.

10.3.2.3 Student Achievement Test. Each instructor version

of the Student Achievement Test shall include all
test items appearing on the student version of the
test. Each test item shall have the alphanumeric
label, from Part II of the CDG, for the
corresponding terminal or enabling objective in
parentheses next to the test iten.

10.3.2.4 Alternate Test. A copy of the alternate test

shall be provide. Each alternate test item shall
be labeled in accordance with 10.3.1.3 above.
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10.3.2.5 Alternate Test Key. The alternate test answer key
shall be provided in accordance with 10.3.2.2
above.
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DATA ITEM DESCRIPTION (DID) -9

1. Title:

Lesson Plan

- 3. Description/Purpose:

This DID establishes the minimum requirements for the
content of contractor-developed Lesson Plans. For each
lesson or practice exercise of a course, the associated
Lesson Plan documents the:

a. Course number, course title, preparation date, lesson
duration, lesson title, exams and workshop material,
other student support material, lesson overview,
references, visuals, handouts, and other pertinent
information.

b. Subject outline, which includes the introduction,
body, and summary sections.

c. Instructional materials, overheads, carousel slide
positions, notes, and response items to be used
during the lesson.

7. Application/Interrelationship:

7.1 This Data Item Description (DID) contains the
preparation instructions for the format and content
of Lesson Plans.

7.2 This DID is applicable to all contract training
efforts for developing instructor-presented training
(IPT).

- 10. Preparation Instructions:
10.1 Reference Documents. The Lesson Plans shall be
- prepared in accordance with the documents referenced

in the contract and the Course Design Guide (CDG).

10.2 Format. The Lesson Plans shall be prepared in
accordance with the following format reqguirements:

‘ DID 9-1
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A camera-ready or master reproducible copy of the
Lesson Plan shall be delivered on 8.5" x 11" bond
paper. An electronic version shall be delivered,
if so specified by the contract. The cover page
-of the Lesson Plan shall not be numbered. All
other pages of the Lesson Plan shall be numbered
on a line in the page heading. Lesson Plans shall
be constructed using double spacing.

The Lesson Plan shall have a cover sheet
displaying the following information. An example
of a cover sheet for a2 Lesson Plan appears in
Figure 9-1 of this DID.

Course number, as supplied by the FaA.
Course title, as specified in the CDG.

Lesson plan number, which shall be consistent with
the labeling system of the FAA organization for which
the lesson plan is developed.

Leséon title, which shall be consistent with the
technical content outline of the CDG.

Date on which the instructor lesson plan is prepared.
Duration of the lesson in hours and minutes.

Exams and/or performance exercise used within the
lesson.

Reference list, which shall include source materials
from which the instructor shall gather information to
support the lesson objectives. (Identify each
document by title, page, paragraph number, and
publication date, as applicable).

Visuals, including overhead transparencies, listed by
label/number which shall be consistent with the
labeling system of the FAA organization for which the
lessons are developed.

Handouts, listed by label/number which shall be
consistent with the labeling system of the FAA
organization for which the lessons are developed.
Other pertinent information; for example, advisory
circulars or a change of status.
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1. Document number (to be left blank).
m. Developer’s name and address.
n. Name of the FAA COTR.

10.2.3 An example of a Lesson Plan appears in Figure 9-2.
The Lesson Plan page shall consist of: ,

a. A heading area at the top of the page.

b. Four columns labeled, with upper case letters, as
follows:

1) AIDS.
2) POS.
3) SUBJECT OUTLINE.
4) NOTES.
10.2.4 Answers, and references for answers, for all study
questions and self-test items appearing in the
Student Guide and Student Workbook shall be
attached to the end of their corresponding Lesson
Plan.
10.3 Content Requirements. Each Lesson Plan shall be
prepared in accordance with the descriptions provided
below:

10.3.1 Heading. There shall be two types of headings on
Lesson Plan pages:

a. The first page of the Lesson Plan shall contain the
following information:

1) Lesson Plan title.

2) Course title and number.
3) Lesson number.

4) Preparation date.

5) SubjeCf covered in lesson.

DID 9-3
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Document number, if it has been assigned; if the
number has not been assigned, this area shall be
left blank.

Lesson duration.

Page number.

Subsequent pages of the Lesson Plan shall contain the
following information:

1)

2)
3)

4)

Document number if it has been assigned; if the
nunber has not been assigned, this area shall be
left blank.

Lesson number.
Preparation date.
Page number.

AIDS. References to the appropriate instructional
materials to be used in conjunction with the
information in the subject outline shall be placed
in the AIDS column. References shall be
consistent with the labeling system of the FAA
organization for which the lessons are developed.
Appropriate instructional materials shall include,
but not be limited to, all:

Visual aids.

Audiovisual aids.

Handouts.

Reference documents, including the Student Guide, the
Student Workbook, and all supplemental materials.

Tests.

Response items.

POE. The POS column shall be left blank. It is
for FAA use only and will eventually contain the
slide position number of the carousel.

SBUBJECT OUTLINE. The subject outline shall be
placed in the column labeled SUBJECT OUTLINE. The
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subject outline shall contain the following
information:

a. For non-performance exercise lesson plans:

1)
2)
3)

4)

Introduction.
Body of lesson.
Summary.

Response Items.

b. For performance exercise lesson plans, which shall
correspond to the job sheets in the Student Guide,
described in Student Materials (DID-9):

1)

2)

3)

4)

5)

6)

10.3.4.1

Time allocation for preparation of materials or
equipment for the performance of the exercise.

Steps for instructor demonstration of the
activity.

Step-by-step proceduresvfor the students to follow
when performing the activity.

Explanation of how the performance exercise
relates to the lesson.

Specification of safety procedures and precautions
related to the performance exercise.

Performance evaluation criteria.

The Introduction shall be the first section of the
subject outline. The Introduction shall be
written such that it-will promote student interest
in the lesson topic. When supplemental training
is being developed, the introduction shall
establish a bridge between management and
technical procedures and processes as currently
performed and how they will be performed as the
result of new equipment or workforce changes.
Relevant knowledge of students in relation to the
current work environment shall be recalled to help
the students learn new knowledge and skills. At a
minimum, the Introduction shall include the
following: i
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Review of the knowledge and skills from previous
lessons which tie in with the current lesson.

Overview of the learning activities and organization
of the lesson.

Examples of real world applications of the lesson
content.

A statement as to the benefits of the lesson.

Objective(s) of the lesson, as specified in the CDG.

10.3.4.2 The Body of the lesson shall be the second section

f.

of the subject outline. The Body of the lesson
shall communicate the key points of the lesson.
The body of the lesson shall be task based and
shall build from the known to the unknown, simple
to complex,and concrete to abstract. At a
minimum, the body shall include the following:

Expansion of the information contained in Part II of
CDG with sufficient detail to ensure achievement of
the terminal and enabling learning objectives.

Student-instructor interaction, such as practice and
participation activities.

Exact wording of response items, blocked in by
horizontal lines above and below.

Interim summary, which recaps the key points of the
body in outline form (approximately one interim
summary for each 2-hour class session).

Titles of handouts and/or other reference material.

Black and white depiction (this may be a photograph,

if specified in the contract) of all slides and
transparencies, appropriately placed in the lesson .
plan, and blocked in by horizontal lines above and

below. This shall be accomplished with print if the

slide is strictly text. -

10.3.4.3 The Summary section shall follow the Body of the

lesson in the subject outline. The Summary shall

present a review of the objectives and the key

points of the Body of the lesson. At a minimum, \
the summary shall include:
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Review of the main points of the lesson and the
lesson objectives.

Evaluation, including instructions for administering
and grading an end-of-lesson (progress) test. The
contractor shall provide an end-of-lesson test for
each lesson. Student Achievement Tests (DID-8)
specifies the content and format for progress tests.

Assignment, including a brief preview of the next
lesson and/or an assignment which shall prepare
students for upcoming material. If study gquestions
are used in the assignment, the answers shall be
provided and shall be attached to the end of the
lesson plan they support.

10.3;4.4 Response Items shall be placed throughout the

Lesson Plan at points where they are best suited
during the lesson. There shall be response items
for all sections of the Lesson Plan. Use of
response items shall include, but not be limited
to, learning reinforcement, summarization, and
drawing attention to the material. Types of
response items include:

Oral questions, such as:
1) Rhetorical questions directed to the entire group
of students to stimulate covert group response.

No verbal response 1is expected.

2) Factual questions requiring the student(s) to give
“when," "where," and "what" responses.

3) Leading questions used to assist the student(s) in
thinking through to the answer. When a student is
seeking the answer, the instructor may ask another
guestion to direct attention to information known
but not being used.

4) Problem gquestions which challenge the student(s)
to apply knowledge to specific problems.

Written guestions.
Role playing.

Work sheets.
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Push button response items, known as responder items,
if specified by the contract.

NOTES. All the instructor activities designed to
enhance the instruction outlined in the

presentation shall be placed in the NOTES column. .
The information in the NOTES column shall be
placed at the point(s) in the Lesson Plan where it
will provide the greatest benefit to the
instructor. The following types of information
shall be recorded in the NOTES column:

References to governmental and industry documents
pertaining to the lesson.

Notes from the developer to the instructor.

Ansvers to response items, placed opposite the items
to which they pertain.

Specification of how optional material shall be used.

Other pertinent information.

AIDS column, the NOTES column shall contain
corresponding information, including the title (or
description) of the instructional aid and the
associated instructor activities.
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DID 9, FIGURE 1. SAMPLE LESSON PLAN COVER SHEET

COURSE NO. AND NAME
50255 MODEL-1 AFSS SUPERVISOR TRAINING

LESSON TITLE

FLIGHT SERVICE AUTOMATION SYSTEM (FSAS) COMMUNICATION
PROCESS, F-12-11

DATE REQUIRED DURATION
DECEMBER 1985 4400

EXAMS AND /OR PERFORMANCE EXERCISE MATERIAL
END-OF-LESSON TEST, F-12-11

REFERENCE LIST
SUPERVISOR'S SUPPLEMENT

VISUALS
F-12-11-1 AND F-12-11-6 THROUGHK F-12-11-10

HANDOUTS

FW-12-2
SUPERVISOR'S SUPPLEMENT

OTHER PERTINENT INFORMATION

END OF LESSON TEST AND PERTINENT SLIDES ARE INCLUDED IN THE STUDENT.

WORKBOOK

DOCUMENT NO.

DEVELOPER'S NAME AND ADDRESS FAA COTR

JOHN W. JONES
ABC TRAINING .
5000 C ST..N.W,
WASHINGTON, D.C. 20001
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DATA ITEM DESCRIPTION (DID) ~10

1. Title:

Student Materials

3. Description/Purpose:

This DID specifies the minimum requirements for the
content of student materials developed to support
training. Student Materials shall include:

a. Student guide.
b. Student workbook.

c. Supplementary materials.

7. Application/Interrelationship:

7.1 This Data Item Description (DID) contains the
preparation instructions for the format and content
of the student materials specified in paragraph 10.3
of this DID.

7.2 This DID is applicable to all contract training
development efforts.

10. Preparation Instructions:

10.1 Reference Documents. The student materials shall be
prepared in accordance with the documents referenced
in the contract and the Course Design Guide (CDG) .

10.2 ormat. Student materials shall be prepared in
accordance with the following format requirements:

i10.2.1 8tudent Guide. A camera-ready or master
reproducible copy of the Student Guide shall be
delivered on 8.5" x 11" bond paper. An electronic
version shall be delivered, if so specified by the
contract. Foldout pages may be used as required.
- All pages shall be numbered at the bottom center.
- The materials in the Student Guide shall be
separated into logical segments; for example, by

lesson, topic, or day of class. Separation of
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logical segments shall be made with tabs,
dividers, or colored paper. The Student Guide
contents shall be labeled/numbered in a manner
which is consistent with the labeling system of
the FAA organization for which the guide is
developed. The cover of the Student Guide shall
be labeled with the title(s) of the lessons it
supports.

The Student Guide shall have a cover sheet
displaying the following information:

a. Heading identifying the lesson title(s) and number(s)
covered in the guide.

b. Course title and number the guide supports.

c. Preparation date of the guide.

d. Statement that the document is for training purposes
only.

10.2.1.2

The Student Guide shall have a Table of Contents
following the cover sheet, specifying the page
numbers. The Table of Contents shall include:

a. References.

b. Administrative information.

c. Introduction.

d. Information sheets.

e. Assignment sheets.

10.2.2

8tudent Workbook. A camera-ready copy of the
Student Workbook shall be delivered on 8.5" x 11"
bond paper. An electronic version shall be
delivered, if so specified by the contract.
Foldout pages may be used as required. All pages
shall be numbered at the bottom center. The
Student workbook shall be organized by lesson,
with each lesson separated from other lessons by
tabs, dividers, or colored paper. The Student
Workbook contents shall be labeled/numbered in a
manner which is consistent with the labeling
system of the FAA organization for which the guide
is developed. The cover of the Student Workbook
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shall be labeled with the title(s) of the lessons
it supports.

10.2.2.1 The Student Workbook shall have a cover sheet
displaying the following information:

a. Heading identifying the lesson title(s) and number(s)
covered in the guide.

b. Course title and number the guide supports.
c. Preparation date of the guide.

d. Statement that the document is for training purposes
only.

10.2.2.2 The Student Workbook shall have a Table of
Contents following the cover sheet, specifying the
page numbers. The Table of Contents shall
include:

a. References.
b. Instructions for workbook use.
€. For each lesson covered by the workbook:
1) Learning activities.
2) Job sheets to support the learning activities.
10.2.3 Each section of the student materials described
above shall be initiated on a separate page
displaying a centered all-caps heading.
10.2.4 Supplementary Materials. Supplementary materials
shall be bound separate from other materials
following the contractor’s commercial practice.

All supplementary materials shall be labeled "For
Student Use Only."

10.3 cContent Regquirements. Student materials shall be
prepared in accordance with the descriptions provided
‘below:

10.3.1 8tudent Guide. The Student Guide organization and
contents shall be as follows: -

10.3.1.1 References. The reference page shall list all:
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V4
a. Training outcome(s) from the CDG covered by the
Student Guide.
b. Reference materials required for the course.
10.3.1.2 Administrative Information. The administrative .
information section of the Student Guide shall
contain, but not be limited to:
a. Course schedule in the format specified in Course 4
Schedule (DID-7).
b. Any safety precautions to be observed during the
course.
c. Guidelines for using the material in the Student
Guide.
d. Orientation information which includes a list of

M 9003329 0020787 535 M

lodging facilities, restaurants, and transportation
services for students.

10.3.1.3 Introduction. The introduction for each lesson

shall list all objectives for the lesson. .

10.3.1.4 Information Sheets. Information sheets shall be

a.

included to aid the student by supporting
important information contained in the instruction
and presenting information from documents which
are not readily available to the students. Each
information sheet shall have a heading which
identifies the lesson to which it pertains. Each
type of information presented on an information
sheet shall be titled. Information sheets shall
be sequenced to correspond with the sequence in
which the information is presented. All visuals
included on an information sheet shall have
conventional labeling and format (e.g, call-outs),
and shall be clear and uncluttered. All call-outs
on a visual shall be explained in the accompanying

text. When text and a visual appear on the same . -

information sheet, the text shall be placed to the

left or above the visual, or in the case of

double~sided printed pages, the text may appear on .
the left-hand page. Information sheets may

include the following types of data:

Narrative descriptions, which shall be written at the
appropriate reading level for the class.

)
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Diagrams, which shall be labeled in accordance with
documents referenced in the contract. '

Sketches.

Charts, which shall be labeled in accordance with
documents referenced in the contract and shall be
drawn so as to convey the greatest amount of
information in the most accurate way.

Graphs, which shall be labeled in accordance with
documents referenced in the contract and shall be
drawn so as to convey the greatest amount of
information in the most accurate way.

Pictures, which shall be printed in such a way as to
convey the fullest amount of information possible.

Tables, which shall be labeled in accordance with
documents referenced in the contract and shall be
drawn so-as to convey the greatest amount of
information in the most accurate way.

Flowcharts, which shall be labeled in accordance with
documents referenced in the contract.

Excerpts from or references to other documents or
original material prepared by the contractor.

10.3.1.5 Assignment Sheets. Aan assignment sheet shall be

a.

b.

placed at the end of each lesson or class day
segment. The assignment sheet shall support the
instruction by preparing the students for upcoming
material. Assignment sheets shall contain the
following:

Introduction, which states the purpose or the scope
of the assignment.

Study assignment, which provides instructions for
completing the assignment and identifies the
paragraphs, pages, and publications assigned for
reading. Study assignments shall be:

1) Reasonable in length and not require more than two
hours to complete.

2) Sequenced in the best learning order.

DID 10-5

Information Handling Services,

August 11, 1999

10:18:24

1999



B 5003329 00207489 308 WA

05/01/93 FAA-BTD-028B N 3000.65
Appendix 2

c. Study questions, which are thought-provoking and
related to the assignment. Study gquestions shall:

1) Require decisions similar to those made on the
job.

2) Measure the student’s accomplishment of the
objectives.

10.3.2 gtudent Workbook. The Student Workbook shall
present learning activities which are applications
of the principles learned in the classroom to
practical, job-relevant situations. The Student
Workbook shall contain:

10.3.2.1 Reference Page. The reference page(s) shall list
all:

a. Training outcome(s) from the CDG covered by the
Student Guide.

b. Reference materials required for the course.

c. Reference materials needed to complete any learning
activity included in the workbook.

10.3.2.2 Learning Activities. Learning activities shall
consist of a list of guestions and/or one or more
projects to complete. The learning activities
shall require the student to use only the
reference material available during the course and
the knowledge acquired through the instruction to
complete the activity. Each learning activity
shall include the:

a. Topic title.

b. Terminal Objective(s) addressed by the activity.

c. Enabling Objective(s) addressed by the activity.

D. Activity.

10.3.2.3 Jod Bheets. Job sheets shall support performance -

exercises in the lesson. Each performance
exercise shall require at least one job sheet. An
example of a job sheet appears in Figure 10-1 of
this DID. Each job sheet shall include:

a. Performance exercise title. )
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Time of performance.
Job sheet number.

Introduction, which gives a brief statement of the
toplc, purpose, scope, and value of the performance
exercise and a suggested completion time.

Terminal and enabling objective(s), which specify
what the student will accompllsh through completion
of the performance exercise.

References, which identify the publications
referenced in the performance exercise.

List of all equipment, tools, and materials necessary
for the performance exercise.

Precautions to be observed during the performance
exercise, including personnel safety and eguipment
care.

Job steps for properly performing assigned tasks in a
step-by-step manner; if the job steps contained in
the technical documentation used in the course are
sufficiently detailed, the applicable section and
page shall be referenced rather than reproducing them
as job steps.

Space for the instructor’s initials and date,
indicating satisfactory student performance of the
job steps.

Self-test items, which provide guestions on the
performance exercise and are designed to measure
student understanding of the procedures. The
students shall be permitted to use information in the
technical manual and the course materials, as
appropriate, in solving the questions.

Supplementary Materials. Any necessary
supplementary materials shall be provided to the
student. Examples of supplementary materials may
include, but are not limited to:

System or equipment publications.

Operator’s manuals.

Computer documentation.
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Schematics or block diagrams (a draft or final copy
of a set of schematic and block diagrams, if prepared
as a deliverable engineering item).

Books.

Periodicals.

Pamphlets.

Maps.

Photographs.

Reference manuals.

DID 10-8

)

Information Handling Services, 1999

August 11, 1999

10:18:24



H 9003329 0020844 020 WA

05/01/93 FAA-SETD-028B N 3000.65
’ Appendix 2 .

a. Contractor personnel with responsibility for the
design and development of the course shall be
available during the walk-through to answer questions
about the course. Available contractor personnel
shall include:

1) Insﬁructor(s).

2) Developer(s).

3) Appropriate subject matter experts.

b. FAA representatives shall include:
1) The FAA COTR.
~ 2) Subject matter expert(s).
3) Instructional Systems Design Specialist(s).
10.3.2 Agenda. The contractor shall draw up an agenda

for the Course Walk-Through. The agenda shall be
submitted to the FAA for approval prior to the

Course Walk-Through. .

10.3.3 Availability of Materials. Revised draft versions
of all materials associated with the course,
including, but not limited to, the course
schedule, lesson plans, tests, student materials,
and media material, shall be made available to the
FAA for approval prior to the Course Walk-Through.

10.3.4 Presentations. The contractor shall present a
shortened version of each lesson during the Course
Walk-Through. Each lesson shall be presented in
enough detail and depth so that the integration
and effectiveness of the instructional materials,
learning sequence, performance exercises, tests,
and the time allocations can be fully assessed by

the FAA.

10.3.5 Minutes. The contractor shall record the minutes
during the Course Walk-Through. The minutes shall
include, but not be limited to: -

a. The date of the Course Walk-Through.
b. The course identification number/course title.

c. Titles of lessons in the course. )
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DATA ITEM DESCRIPTION (DID) =16

Title:

CBI Lesson Specifications

Description/Purpose:

The CBI Lesson Specifications DID contains two parts.
Part I documents the design of each computer-based
instruction (CBI) lesson. Part II documents the
hardware, authoring system, and conventions to be used
to produce each lesson. This DID provides the
transition from analysis to the design and production of
draft CBI courseware. The CBI Lesson Specifications are
prepared following the Course Design Guide (CDG).

7. Application/Interrelationship:

7.1

10.

This Data Item Description (DID) contains the
preparation instructions for the format and content
of CBI Lesson Specifications.

This DID is applicable to all contract training
developments which will produce electronically-
delivered instruction. The term computer-based
instruction (CBI) shall include computer-based
instruction, computer assisted or managed
instruction, interactive videodisc (IVD), compact
disc interactive (CD-I), and other advanced training
technologies.

Prepararion Instructions:

10.1 Reference Documents. CBI Lesson Specifications shall

be prepared in accordance with the documents
referenced in the contract and to the approved Course
Design Guide (CDG).

10.2 Format. CBI Lesson Specifications shall be prepared

in accordance with the following format requirements:

10.2.1 Each CBI Lesson Specification shall be delivered

on 8.5" x 11" bond paper and bound following the
contractor’s commercial practice. Foldout pages
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may be used as required. All pages shall be
numbered at the bottom center.
10.2.2 The CBI Lesson Specifications document shall have
a cover sheet displaying the following
" information:
a. Document title.
b. Course identification number/course title.
¢c. Lesson number(s)/lesson title(s). (When more than
one lLesson Specifications document must be provided
because of the length of the course)
d. Contract number.
e. Contractor name and address.
f. Submission date.
10.2.3 A Table of Contents page shall follow the cover
sheet, specifying the page numbers. The Table of
Contents shall include: : :
Part I
a. Introduction to the Course.
b. Course Prerequisites.
c. Course Organization.
d. Lesson Elements.
1) Lesson Introduction.
2) Lesson Objectives.
3) Lesson Flow, i - -«
4) Content (by Segment).
5) Graphies.
‘6) Lesson éummﬁff;f
e. Instructional Techniques.

1) Presentation.
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2) Practice.
3) Branching.
4) Interactions.
5) Feedback.
6) Help Sequence.
f. Testing.
1) Pretest.
2) Progress Test.
3) Post-test.
g. Remediation.
h. Supporting Student Materials.
Part II
a. Presentation System/Hardware.
b. Authoring System Description.
c. Conventions.
d. Developer’s Notes.

10.2.4 Each of the lLesson Specification segments named
above shall be initiated on a separate page
displaying a centered all-caps heading.

Part I organization and content shall be as follows:

10.3 Content Requirements. Each CBI Lesson Specification

for a course shall be prepared in accordance with the
descriptions provided below:

10.3.1 Introduction to the Course. This section shall
provide a brief overview of the purpose and
expected application of the course.

10.3.2 Course Prerequisites. This section shall list the

necessary prerequisite experience/training which a
student. should have prior to taking the course.

DID 16-3
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Course Structure. Overall course structure shall
be shown by means of a Course Flowchart. Figure 1
is an example of a Course Flowchart.

Lesson Elements. This section shall describe each
aspect of the lesson: the objectives to be
achieved, the content to be included, the lesson
flow, and the tests associated with the lesson.
The time estimate for each lesson shall be
documented.

Lesson Introduction. This section shall provide a
brief overview of the purpose and expected
application of the lesson, and how it is related
to other lessons in the course.
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Figure 1:

Example of Course Flowchart
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10.3.4.2 Learning Objectives. This section lists the

d..

terminal objectives and their associated enabling
objectives as they are specified in the Course
Design Guide (CDG). This listing is as follows:

Each relevant terminal objective listed in optimum
learning seguence.

The associated enabling objectives listed under the
terminal objective from which they were derived and
arranged in optimum learning seguence.

Each terminal and enabling objective shall be written
in the three-part form prescribed in the CDG
(conditions, performance, and standards).

All objectives shall be labeled in accordance with
the instructions in the CDG.

10.3.4.3 Lesson Flow. This flowchart shall depict the

c.

details of the lesson design using standard
flowchart procedures, to include the following:

The sequence of lesson segments. Each segment shall
be labeled with the topic or content to be covered.

The location of all test events. Each event shall be
labeled to indicate the type and content of the test.

Branching between lessons and within lessons.

10.3.4.4 Content (by Segment). A topical outline of each

lesson shall be provided which relates knowledge
and skill areas to the terminal and enabl;ng
objectives.

10.3.4.5 Graphies. (For non-IVD lessons; IVD lessons will’

require use of the Video Shot List DID.) All :+#
graphics intended to be part of a frame shall be,;
described in sufficient detail (with references "}

for source material wherever possible) so that the’

lesson author who will implement this Lesson -
Specification can accurately interpret the
designer's intent.-

10.3.4.6 Lesson Summary. A descrlptlon of how the key

points will be summarized and tied together shall :

be provided.

3 s T
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Instructional Techniques. This section shall
describe the instructional techniques to be
incorporated into the lesson to maximize the
effectiveness of the training medium. These
techniques include presentation, practice,
branching, interaction, feedback, and help
seguence.

Presentation. The presentation for each lesson
shall be described. Presentation strategies for
CBI include drill and practice, tutorial, case
studies, and simulation. Presentation of
instruction is based on the type of learning
objective in accordance with the Course Design
Guide (CDG).

Practice. Practice exercises shall permit the
application of material learned in the earlier
portion of the lesson. These exercises shall be
designed to require decision-making and/or the
application of procedures to solve realistic
problems. This section shall describe the
practice to be provided for each learning
objective, and specify what cues, prompts, and
memory aids shall be provided for the student.

Branching. This section shall describe how
branching will be used within the lesson. &ll

branching points and the basis for branching shall

be described.

Interactions. This section shall describe how

interactions between the student and the training

system will be used within the lesson. The
description shall include the purpose of each
interaction and the means by which it is to be
accomplished--for example, touch screen or
keystrokes. : :

Feedback. This section shall describe how

feedback will be provided to responses made by the

student. Feedback may be given in an auditory
mode or in the form of text and/or graphics as
appropriate. A note shall be provided to the
student that another response is needed, when an
unanticipated response is given.

Help Sequence. This section shall describe the
on-line help features available to the student.
Such help may provide procedural instructions on
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the training system hardware and software, or it
may provide supplemental or explanatory
information on the content of the lesson.

10.3.6 Testing. This section shall present an overview
of the tests to be developed for a course. Three
types of test shall be developed: pretests,
progress tests, and post-tests. The following
information shall be provided for each type:

a. The method of test presentation.

b. Test content, such as "procedures for data entry
simulated by screen graphics", or "knowledge of the
sequence of steps reguired to. . . by fill in the
blank test."

c. Pass/fail criteria.

d. Remediation to be available for students who do not
meet the specified proficiency levels.

i) Nature of the failure.
2) Purpose of the remediation.

10.3.6.1 Pretest. A detailed specification of the intended
performances shall be provided. On pretests,
feedback shall be provided only after all test iy
items have been completed. . . '

10.3.6.2 Progress Test. A detailed specification of.the

S

oERT e

intended performance of each progress test shall *~
be provided. On progress tests, feedback shall be
provided to the student after each item, with a
general summary feedback afterxall items have been
completed. :

o
v x

10.3.6.3 Post-test. A detailed specificﬁtion for the:

Y 25 DN

10.3.7

intended performance test situation shall be
provided. On post-tests, feedback shall be -
provided only after all test items have been i
completed. At least two alternate versions of
each post-test item shall be provxded for each
terminal and enabling objective.A;; : , i
S AR 2T e 20 TS NPT o ks Pt TR E DR AL *'”
Remediation. This section shall descrlbe how . .
remedial instruction is to be provided to students
who fail to achieve the specified criteria on a
progress test or on a post-test. The remediation
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may be in the form of re-exposure to the original
training material, re-exposure to the original
material but with different examples, or new
material which uses a different approach to the
same content.

10.3.8 Supporting Student Materials. A listing of any
supplementary materials needed to support the
course lessons shall be provided.

Part II organization and content shall be as follows:

10.3.9 Presentation System/Hardware. A brief description
of the functional characteristics of the delivery
system shall be provided. This section shall
include:

a. Number and display capabilities of screens.

b. Characteristics of all input devices.

c. Availability of color, audio, graphic animation, etc.

d. Unique operating characteristics which could
influence the way in which an author or programmer
elects to design the training.

10.3.10 Authoring Bystem Description. The name and
version of the authoring system to be used in
building the training material shall be provided.
In addition, a brief description shall be provided
of any specific authoring system capability or
limitation which could influence the lesson
material design or its programming.

10.3.11 conventions. This section shall describe the text
and graphics conventions which will be used in the
production of the CBI courseware:

a. Type - style, size, and use of capitalization.

b. Format - locations, spacing, and amount of text per
frame.

€. Color - background, text, headings, and graphics.
d. Punctuation.

e. Use and placement of logos and icons.

" DID 16-9
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f. Use of highlighting and flashing.

g. Placement on the screen of program control
selections, such as arrows to step ahead or back in
the progranm.

h. Use of touch-sensitive screens. -

o

10.3.12 Developer’s Notes. The contractor shall list in
this section information which will be of
importance to the lesson author, including:

a. References to source material for the lesson. .
b. Special instructions to the author about the

integration of other student material (e.g. Student
Workbook) with the CBI material.

DID 16-10
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DATA ITEM DESCRIPTION (DID) =17

1. Title:

Plan for Computer-Based Instruction Testing

3. Description/Purpose:

This DID provides the minimum requirements for a plan
for computer based instruction (CBI) testing which
describes how students will be tested and how test
information will be managed for use by the instructor
and/or student. The Plan for Computer-Based Instruction
testing is prepared following the CBI Lessons
Specifications.

7. Application/Interrelationship:

7.1

10.

10.1

10.2

10.2.1

This Data Item Description (DID) contains the
preparation instructions for the content and format
of the plan for CBI testing.

This DID is applicable to all contract training
development efforts for which computer based
instruction (CBI) is a component of the instruction.

Preparation Instructionms:

Reference Documents. The plan for CBI testing snall

be prepared in accordance with the documents
referenced in the contract, the CBI lesson
specifications, and the CBI testing policy of the FAA
organization which is contracting for CBI tests or
coursewvare.

Format. The plan for CBI testing shall be prepared
in accordance with the following format requirements,
unless otherwise specified in the contract.

The plan for CBI testing shall be delivered on
8.5" x 11" bond paper and bound following the
contractor’s commercial practice. Foldout pages
may be used as required. All pages shall be
numbered at the bottom center.

DID 17-1
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J

The plan for CBI testing shall have a cover sheet
displaying the following information:

Document title.
Course identification number/course title. .
Contract number.
Contractor name and address.
Submission date.
A Table of Contents shall follow the cover sheet,

specifying the page numbers. The Table of
Contents shall include:

4 Introduction

Test Item Descriptions.
Displaying of Scores.

Test Management Facilities. .

Glossary.
Acronyms.

Each section of the plan for CBI testing named
above shall be initiated on a separate page
displaying a centered all-caps heading.

Content Requirements. The plan for CBI testing shall
be prepared in accordance with the descriptions N
provided below:

Introduction. The introduction section of the
plan for CBI testing shall briefly describe the
testing strategies and rationale for their use. .
Test Item Descriptions. This section of the plan
for CBI testing shall include the following for -« . «
each terminal and enabling objective to be tested:

The objective. |

Test item description(s), including: "‘)

DID 17-2 ' .
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1) The wording of the item.

overlay on video, straight text, via icons or
other graphics).

3) The test type represented by the item (e.g., text-

based or practical application).

4) The number of times the student will be allowed to

respond in the event of an initial incorrect
answer.

Method by which the student will respond to the item,

for example by touching the correct answer on the
touch screen.

How the item will be scored (for example, if the

student will be given credit for a partially correct

answer).

The feedback that will be given to the student upon
responding to the item, for each possible response,
each time the student is presented with the item.

If relevant, the branching that will occur based on
each possible response each time the student is
presented with the item.

Whether test item randomization capabilities will be

used and a description of these capabilities.

Displaying of Scores. This section of the plan for

CBI testing shall contain a description of the

test score information that will be available to

the student and the test score information that
will be available to the instructor. The

procedures that the students and instructors will
use to display the test score information shall be
described. There shall also be an example of each

type of score display screen that will be

presented to either the student or the instructor.

Test Management Utilities. The test management
utilities section of the plan for CBI testing

shall contain descriptions of each test management
aid available for instructor use. These aids may
include utilities such as test item modification,
feedback modification, or test type modification.
For each utility, the description shall include:

DID 17-3
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b. A description of the function of the utility.

a. A descriptive name for the utility.

c. A statement of the rationale for including the
utility.

d. The procedures to be performed by the instructor in
order to access and use the utility.

e. Examples of all the screens and system responses
presented during the use of the utility.

10.3.5 Glossary. The glossary shall contain technical
words, and their definitions, used in the plan for
CBI testing.

10.3.6 Acronyms. The acronyms section shall contain a
list of acronyms, and their meanings, used in the
plan for CBI testing.

DID 17-4 .
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DATA ITEM DESCRIPTION (DID) =18

1. Title:

CBI Validation Plan and Validation Report

3. Description/Purpose:

The CBI Validation Plan documents the validation
activities which will be used to assess the
effectiveness and efficiency of CBI courseware.
Validation occurs after the CBI courseware has been
completed in its initial form. The purpose of
validation is to: 1)confirm that all segments of the
courseware "play" together, and 2) determine whether the
courseware will enable students to achieve the
prescribed learning objectives.

The CBI Validation Plan specifies the schedule,
processes, and resources to be employed in testing,
analyzing, and refining the CBI courseware. The
Validation Plan shall be prepared immediately following
the Lesson Specifications and the Plan for Computer-
Based Instruction Testing.

The results of CBI validation activities shall be
documented in a CBI Validation Report. The Validation
Report shall be prepared immediately following the pilot
test of the CBI courseware.

7. Application/Interrelationship:

7.1 This Data Item Description (DID) contains the
preparation instructions for the format and content
of a CBI Validation Plan and Validation Report. This
DID consists of two separate deliverables, the
Validation Plan and the Validation Report. Each
deliverable must be documented separately on the
Contract Data Regquirements List (CDRL).

7.2 This DID is applicable to all contract training
developments which will produce electronically-
delivered instruction. The term computer-based
instruction (CBI) includes computer-based
instruction, computer assisted or managed
instruction, interactive videodisc (IVD), compact

DID 18-1
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disc interactive (CD-I), and other advanced training
technologies.

Preparation Instructions:

e o e . The CBI Validation Plan and
Validation Report shall be prepared in accordance
with the documents referenced in the contract.

Format. The CBI Validation Plan shall be prepared in
accordance with the following requirements: .

The Plan shall be printed on 8.5%" x 11" paper,
single or double sided, bound following the
contractor’s commercial practice. All pages shall
be nunmbered at the bottom center.

Each CBI Validation Plan and Valldation Report
shall have a cover sheet displaying the following
information:

Document title.

Course identification number/course title.

Lesson number (s)/lesson title(s), if applicable.

Contract number.

Contractor name and address.

Submission date.
A Table of Contents page shall follow the cover
sheet. The Table of Contents shall list all
significant headings used in the report along with”
their page numbers. Sufficient detail shall be

included to permlt dlrect 1ocatlon of any segment
of the report. : - Lo T

The Table of Contents for the Validation Plan shall
include.

b

c.

X il

Iniroduction.

Valldatlon Schedule.

Methodology. °
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Validation Plan Contents. The CBI Validation Plan
shall be prepared in accordance with the descriptions
provided below:

Introduction. The Introduction section shall
briefly discuss the overall validation process and
the procedures to be used to determine the
effectiveness of the courseware. The Introduction
shall describe all significant limitations and
constraints which have influenced the Plan or
which will influence the ultimate results.

Validation Schedule. The schedule for validation
shall cover tryouts of the courseware under
instructional conditions that are as close as
possible to the conditions under which the final
courseware will be implemented. An overall
schedule of validation events shall be presented.
This schedule shall establish the time frame and
locations for the validation.

Methodology. Each tryout identified on the
validation schedule shall be described in terms
of:

Course component, including objective(s) and frames
and/or sequence identification.

Tryout purpose.

Resources required, including equipment, subjects,
observers/data collectors, facilities, and time.

Test materials required, including training software,
instructions for all participants, and data
collection forms. Drafts of all data collection
instruments shall be provided.

Procedures for conducting the study and collecting
reguired data.

Procedures for data analysis and interpretation.

Procedures for reporting results.

CBI Validation Report. The Validation Report shall
document the results of the validation activities.
It shall include a discussion of the extent to which
students achieved the terminal and enabling
objectives, deficiencies in the instruction, and the
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accuracy of the time allocations. 1In the Validation
Report, the contractor shall recommend revisions to
the instruction and a timeline for completion of the

revisions.
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DATA ITEM DESCRIPTION (DID) =19

Title:

Video Treatments

Description/Purpose:

Video Treatments shall be prepared as a narrative
description of the proposed content of all video
sequences identified to support the CBI Lesson
Specifications. These descriptions document the images,
time, personnel, location, and facility requirements
needed to produce the video segment, whether original
production or existing material. The video treatments
are prepared following the Lesson Specifications and the
Plan for CBI Testing for those courses/lessons requiring
video.

. 7. Application/Interrelationship:

7.1

10.

This Data Item Description (DID) contains the
preparation instructions for the format and content
of Video Treatment documents.

This DID is applicable to all contractor-developed

CBI training which involves the production of video
sequences.

Preparation Instructions:

10.1 Reference Documents. CBI Video Treatments shall be

prepared in accordance with the documents referenced
in the contract.

. ~10.2 Format. Video Treatments shall be prepared in

accordance with the following format requirements:

- 10.2.1 A separate Video Treatment (description) shall be

prepared for each terminal and enabling objective
identified in the Lesson Specifications which
involve a video sequence. '

/ 10.2.2 All Video Treatments for a CBI course shall be

bound together as a single document. The document
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shall be delivered on 8.5" x 11" bond paper and
bound following the contractor’s commercial
practice. Foldout pages may be used as reguired.
All pages shall be numbered at the bottom center.

The Video Treatment document shall have a cover
sheet displaying the following information:

Document title.
Course identification number/course title.
Contract number.

Contractor name and address.

. Submission date.

A Table of Contents page shall follow the cover
sheet, specifying the page numbers. The Table of
Contents shall include:

Introduction.
Concept and Approach.
Video Treatments.

Content Reggxrements. Each Video Treatment document
shall be prepared in accordance with the descriptions
provided below:

Introduction. The overall treatment of the course
shall be described with annotations to indicate
each of the video segquences needed for the
terninal and enabling objectives. A matrix -
showing which sequences have various factors in
common shall be provided, if appllcable.

. Concept and Approach. The overall approach to the
video segquences and how continuity will be . . -4’
achieved shall be described. For example, will an
off-camera narrator be used throughout? Will an

on-camera instructor demonstrate the procedures? 7.7

Will animation be used to show a process flow?

video Treatments. Each Vldeo Treatment shall
include: P

Terminal and enabling learning objectives.
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Summary discussion of the theme of each video event.
Narrative description of the set and/or location.
Casting requirements.

Equipment/facilities required.

Special effects anticipated.

Narrative description of the action.

Estimated running time.

Probable interaction with ongoing operations while
taping.

Source (if existing footage is to be used) .
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DATA ITEM DESCRIPTION (DID) =-20
Title:
Storyboards/Scripts
Description/Purpose:

Storyboards, for computer-based instruction (CBI), builgd
upon the information in the CBI Lesson Specifications
DID and provide a detailed picture of each frame in the
course. These storyboards constitute the output from
the instructional design process and the input to
programmers who produce the final training software.

Scripts detail the actions, dialogue, and image by image
directions for all of the still and motion video
requirements of the storyboard.

The storyboards and scripts are prepared following the
Lesson Specifications, the Plan for CBI Testing, and
Video Treatments.

Application/Interrelationship:

This Data Item Description (DID) contains the
Preparation instructions for the format and content
of storyboards and scripts.

This DID is applicable to all contract training
developments which will produce electronically-
delivered instruction. The term computer-based
instruction (CBI) includes computer-based
instruction, computer assisted or managed
instruction, interactive videodisc (IVD), compact
disc interactive (CD-I), and other advanced training
technologies.

Preparation Instructions:

10.1 Reference Documents. CBI Storyboards and Scripts

shall be prepared in accordance with the documents
referenced in the contract. .
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10.2 ormat. CBI Storyboards and Scripts shall be
prepared in accordance with the following format

regquirements:
10.2.1 Storyboards and scripts shall be delivered in
paper-based form and/or electronically, with the v

approval of the government. Storyboards and
scripts delivered in an electronic format shall be
compatible with government computer-based systems
and software.

10.2.2 Each Storyboard/Script document shall have a cover
sheet displaying the following information:

a. Document title.

b. Course identification number/course title.

c. Lesson number(s)/lesson title(s). (When more than
one Storyboard/Script document must be provided
because of the length of the course).

d. Contract number.

e. Contractor name and address.

f. Submission date.

10.2.3 A Table of Contents page shall follow the cover
sheet. The Table of Contents shall list each
storyboard and script included in the document,
identified by lesson number, along with their
respective page numbers.

10.2.4 All storyboards and scripts shall conform to the
conventions for media development that were agreed
upon by the contractor and the government in Part
II of the Lesson Specifications document.

10.3 gtoryboards. A standard storyboard format approved
by the government shall be used to specify the -
content and configuration of each CBI frame, and to
position and lead into a video still or sequence.
Once approved, the format shall remain constant for -
the complete course. Approved formats shall have the
characteristics listed below.

10.3.1 Content Requirements. Storyboard pages/screens
shall meet the following content regquirements: )
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Each storyboard page/screen shall contain the
following information:

1)
2)
3)
4)

5)

€)

7)

Course name and number.

Leéson Specification identification.

Lesson Specification objective number.

Lesson number and Segment number
Instructional component; the type or purpose of
the material on each storyboard, such as
instructional presentation, pretest, practice
exercise, etc.

Coded references for:

a) The NEXT frame.

b) The BACK frame.

c) The HELP frame;

d) QUIT.

Completion date.

The storyboard page/screen shall contain spaces for
the programmer to enter, as the programming is
accomplished, the following types of information as
part of the programming documentation:

1)
2)
3)

4)

5)
6)

Frame identification.
Authoring system file/block.
Graphic file(s) identification.

Program identification for NEXT, BACK, HELP, and
QUIT, as appropriate.

Programmer identification.

Completion date.

The information entered on the storyboards shall be
sufficient to insure that the content and
configuration of all frames meets the lesson author’s
intent and shall adhere to the conventions document.
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The center portion of the storyboard page/screen
shall be a rectangle of generally the same
proportions as a CRT screen. Within the rectangle
shall be exactly what the lesson author wants to
display for each particular frame.

Each frame shall contain a representation of the icon
panel. Placement shall be standardized to the extent
feasible.

Production Notes. The bottom area of the
storyboard page shall provide space for Production
Notes. The Production Notes shall provide all
appropriate instructions to programmers. Classes
of instructions shall include:

Very specific and detailed animation instructions for
graphics simulations, (e.g. starting and ending
configurations, timing, color changes, etc.).

Announcements of the specific additions being
sequentially made to graphics that are built frame by
frame.

Specific areas of each screen which must be touch
sensitive, and the necessary screen response for
each. ‘

gcripts. For every storyboard which specifies a
video sequence, with or without audio, a script shall
be prepared. Scripts shall describe the required
process and product to meet a video requirement as
established by the storyboard sequence. Scripts
shall be identified with the specific storyboard they
support, and shall be attached to it. They shall be
written in a form which the contractor has found to
be effective with the production process, and which
meets the approval of the FAA client.

Content. The script shall provide the spoken word -

and a description of the scene, camera directions,
and audio requirements. It shall meet the
information needs of production functions, such as
locations, sets, casting, wardrobe, stage
directions, stage properties, artwork, stock
footage, and special effects.

Minimum requirements for video shall include:
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Description of all shots, including the objectives
for the sequence and the action to be
photographed.

Details of each shot, such as close up and view
from above.

Stage directions.

Editing instructions, including transitions such
as fades, special effects, dissolves, and wipes.

Resource tapes.

Finished time requirements.

Minimum requirements for audio shall include all
necessary information on the:

1)
2)
3)
4)
5)
6)

Audio track.

Music cuts.

Ambient sound.

Sound effects.

Written scripts for all narration/dialogue.

Narration/dialogue voice requirements.
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DATA ITEM DESCRIPTION (DID) =21

Title:

Video Shot List

Descriptio/Purpose:

The Video Shot List is a listing of video motion and
still frame shots. Its purpose is to assist in the
efficient organization of the required video production
for computer-based instruction (CBI) training
development. The descriptive information for each shot
included in the Video Shot List is taken directly from
the approved script; this information is then organized
and sequenced in a way that will maximize production
efficiency. The Video Shot List is prepared following
the Storyboards/Scripts documentation.

7. Application/Interrelationship:

7.1

10.

This Data Item Description (DID) contains the
preparation instructions for the format and content
of the Video Shot List.

This DID is applicable to all contract CBI course

development in which still or motion video must be
produced and integrated into the training material.

Preparation Instructions:

10.1 Reference Documents. The Video Shot List shall be

prepared in accordance with the documents referenced
in the contract.

10.2 ormat. The Video Shot List shall be prepared in

accordance with the following format reguirements:

10.2.1 The Video Shot List shall be printed on 8.5" x 11"

paper in either single or double page layout and
bound following the contractor’s commercial

practice. Foldout pages may be used as reguired.
All pages shall be numbered at the bottom center,

10.2.2 Cover. The Video‘Shot List shall have a cover

sheet displaying the following information:
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)
Document title.
Course identification number/course title.
Lesson number (s)/lesson title(s). (When more than
one Video Shot List must be provided because of the .
length of the course)
Contract number.
Contractor name and address.
Submission date.
Table of Contents. A Table of Contents page shall
follow the cover page, specifying the page number
for each section of the Video Shot List. The
Table of Contents shall include:

Introduction.

Summary Matrix.

Shot Segquences, including: .

1) sShot location.

2) Shot description.

3) Audio track information.

4) Audiovisual resource material reference.

5) Graphié artwork reference.

6) Required support services and resources.

Content Requirements. The Video Shof List shall be
prepared in accordance with the descriptions provided
below:

Introduction. This section shall provide an
overview of Video Shot List procedures to be used
to accomplish a CBI video production. The -
specific content areas of the report shall be
summarized, and instructions provided to
facilitate effective use of the document.

summary Matrix. A matrix or series of matrices
shall be used to relate video shots to descriptive )
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and/or identification parameters which permit
grouping for production efficiency, including:

Storyboard references.

Location/set.

Shot sequence numbers.

Page numbers of specific shot descriptions.
Bhot Bequences. This section shall contain brief
descriptive material, in storyboard reference
number seqguence, for each video event to be shot.
The descriptive material shall be taken directly
from the final script and sequenced into a concise
workable document. Each sequence shall be
described in terms of:

Shot location and/or set required.

Shot description, including:

1) Stills and motion segquences.

2) Angle and distance of view.

3) Stage directions.

4) Transitions.

5) Character generation reguirements.

Audio track information. This section shall identify
the audio requirements for each scene.

Audiovisual resource material reference. This
section shall identify existing audiovisual materials
to be used, including titles, control numbers, reel
numbers, and Society of Motion Picture and Television
Engineers (SMPTE) time codes.

Graphic artwork reference. This section shall
identify and reference all graphic artwork to be used
in the training sequences.

Required support services and resources. This

section shall specify all special support required to
accomplish shooting each video seguence.
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DATA ITEM DESCRIPTION (DID) =22

Title:

CBI Program Documentation

Description/Purpose:

Computer-Based Instruction (CBI) Program Documentation
provides a detailed record of the software programming
which produces the on-screen training material for each
CBI training course. Its purpose is to permit
programming personnel to understand the software
configuration and to be able to interpret the code
sufficiently so that routine maintenance and minor
program modifications can be made efficiently. CBI
Program Documentation pulls together some key
information for programmers from other CBI material.
Existing material is referenced where applicablé. CBI
Program Documentation is prepared at the completion of a
CBI courseware project.

Application/Interrelationship:

This Data Item Description (DID) contains preparation
instructions for the format and content of CBI
Program Documentation.

This DID is applicable to all contract training
developments which will produce electronically-
delivered instruction. The term computer-based
instruction (CBI) includes computer-based
instruction, computer assisted or managed
instruction, interactive videodisc (IVD), compact
disc interactive (CD-I), and other advanced training
technologies.

Preparation Instructions:

10.1 Reference Documents. 1In the preparation of CBI

Program Documentation, the contractor shall adhere to
the documents referenced in the contract.

10.2 ormat. . CBI Program Documentation shall be prepared

in a specific format judged by the contractor to most
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effectively facilitate understanding and usability
during program maintenance and/or modification.

10.2.1 Each CBI training course shall have an individual
program document which is printed on 8.5" x 11"
bond paper and bound following the contractor’s .
commercial practice. Foldout pages may be used as
required. All pages shall be numbered at the
bottom center.

10.2.2 All flowcharts, tables, and figures shall be drawn

and reproduced so that all labels and notations
are clearly readable.

10.2.3 The CBI Program Documentation shall have a cover
: sheet displaying the following information:
a. Document title.
b. Course identification number/course title.
c. Lesson number(s)/lesson title(s), if applicable

d. Contract number. .

e. Contractor name and address.

f. Submission date.

10.2.4 A Table of Contents page shall follow the cover
sheet, specifying the page numbers for all
sections and for all tables and figures. The
Table of Contents shall include:

a.  Introduction.
b. Training System Description.
1) Hardware.
2) Authoring Language/System.
c. Program Functionality. -
1) General.
2) Utilities.

3) Menu Frames. )
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4) Instructional Frames.
5) Test Frames.

6) Graphics Library.
Data Files.

Appendices.

1) Lesson Flowcharts.

2) Source Code.

Content Requirements. Each CBI training course

Program Documentation shall be prepared so that a

competent programmer, who is familiar with the
training system hardware and with the authoring
language/system, can understand all of the program
functionality, and can accomplish all required
program maintenance and modifications. Each document
shall contain at least the following information:

10.3.1

10.3.2

10.3.2.1

10.3.2.2

Introduction. The introduction shall éstablish
the purpose and scope of the training, and the
content areas of the CBI Program Documentation.

Training System Description. This segment of the
CBI Program Documentation shall describe the
operating characteristics of the hardware and
software with which the programmer will interact
in maintaining and modifying the program. This
description shall be based on the training system
characteristics described in Part II of the CBI
Lesson Specifications document.

Hardware. Each equipment component of the
training system shall be specified and described.
The descriptions shall list all of the operational
features of the equipment which interact with the
authoring software and/or the training program.

Authoring Language/System. The specific tool(s)
used to assemble the training program shall be
named and described. &An authoring system which is
used in its standard (unmodified) form to write
the training materials need only be named or
otherwise identified as to source and version.
Sufficient description of a customized authoring
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system or language shall be included to permit
complete programmer understanding. If necessary
for ease of reference, this material may be
contained in a separate volume.

Program Functionality. This section of the
document shall detail the ways in which the
various components of the training program work,
and how changes, if necessary, can be made to the
original courseware. Program functionality shall
be systematically organized to clearly portray the
relationships between and among program
components, and shall use verbal descriptions,
flowcharts, tables, and other graphics as
appropriate. Training program components shall
include:

+1 General. An overview of the complete course shall

be presented. This description shall center
around the Course Flowchart, and shall specify the
overall configuration of the course, its inter-
lesson branch points, and all seguence options.
This overview shall be compiled from the CBI
Lesson Specifications document and shall not
reguire additional development.

.2 Utilities. A detailed functional description

shall be provided of each utility or subroutine.
A verbal description and flowcharts shall cover at
least the following topics:

Access - How to get to, and out of, each utility from
all appropriate portions of the program.

Input and output parameters.

Applications ~ The ways in which each subroutine
is/can be used in the training program, including a
cross reference matrix of frames by utility.

Interrelationships - The ways in which applications
of each subroutine can affect or cause a need for
further modification in other portions of the
program. Included here shall be all applicable
conditional statements.

Notes - Hints and warnings, along with a description

of all known bugs and the procedures for
circumventing them.
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Maintenance - Procedures for accomplishing all of
the different modifications which may become
appropriate over the life of the training materials,
to include:

1) Text changes.

2) Graphics changes.

3) Menu changes.

4) Frame changes.

5) File changes.

6) Changes in the training system operation.

10.3.3.3 Menu Frames. A detailed description of all of the

g.

different menu frames utilized in the training
program. All frame or screen descriptions shall
include at least the following parameters:

Access.

Inputs/Outputs.

Applications.

Interrelationships.

Permissible responses/system responses.

Notes.

Maintenance.

10.3.3.4 Instructional Frames. A detailed description of

the format and functionality of each type of
instructional frame. All frame or screen
descriptions shall include at least the parameters
listed under Menu Frames (10.3.3.3).

10.3.3.5 Test Frames. A detailed description of the format

and functionality of each type of test frame. All
frame or screen descriptions shall include at
least the parameters listed under Menu Frames
(10.3.3.3).

10.3.3.6 Graphics Library. This section shall contain a

complete listing of all the stored graphics
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images, with instructions for retrieval and
storage.
10.3.4 Data Files. This section shall present a

comprehensive listing and description of all data

files used in or with the training program. Each '
file shall be identified and summarized in terms

of:

a. Functional description.
b. Source(s) of input data.

c. Users--the specific data called by individual
routines.

d. File structure.

10.3.5 Appendices. The following appendices shall be
included in the CBI Program Documentation:

10.3.5.1 Lesson Flowcharts. This section shall contain all
of the individual lesson flowcharts in the N
sequence of presentation. These flowcharts, along
with the Course Flowchart referenced in 10.3.3.1,
shall be sufficient to depict all program
components, branch points, and conditions for the
development and the conduct of training. The flow
chart information shall be compiled from the CBI
Lesson Specifications, and shall not require
additional development.

10.3.5.2 Source Code. This section shall list all global
and local variables, with a description of what
they do or mean. Parameters of description shall
include, but not be limited to:
a. Environmental or pre-course conditions.
b. Initialization/set up procedures.
c. Inputs and outputs.

d. Conditional events. =

e. Any out-of-the-ordinary situation.
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DATA ITEM DESCRIPTION (DID) =23

Title:

Interactive Courseware for Training Devices

Description/Purpose:

This data item description (DID) documents the
reqguirements for deliverables that are developed as part
of the interactive courseware for a training device. A
series of deliverables are described in this DID: lesson
specifications, testing, validation plan and report,
video treatments, storyboards and scripts, video shot
list, interactive courseware, and courseware
documentation. The contents of this DID will be used to
monitor the development process for the interactive
courseware, to assess its instructional effectiveness,
and to determine the adequacy with which the
government’s requirements have been met.

Application/Interrelationship:

This DID contains the preparation instructions for
the format and content of interactive courseware for
training devices.

This DID is applicable to all supporting
documentation and electronically delivered
courseware, for a training device, that is developed
by a contractor. The term "electronically delivered"
shall include computer-aided instruction, computer-
assisted instruction, computer-based
instruction/training, interactive videodisc (IVD),
compact disc interactive (CD-I), and other advanced
technologies.

Preparation Instructions:

10.1 Reference Documents. The deliverables cited in this

DID shall be prepared in accordance with the
document= referenced in the contract. This DID is
related to Computer-Based Instruction (CBI) DIDs 16
through 22.
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10.2 Format. The interactive courseware deliverables for
a training device shall be prepared in accordance
with the following format guidelines:

10.2.1 Lesson Bpecifications. Paragraphs 10.2.1, 10.2.2
10.2.3, and 10.2.4 of DID 16 shall apply. '

10.2.2 Testing. Paragraphs 10.2.1, 10.2.2, 10.2.3, and
10.2.4 of DID 17 shall apply.

10.2.3 validation Plan and Report. Paragraphs 10.2.1,
10.2.2, and 10.2.3 of DID 18 shall apply.

10.2.4 video Treatments. Paragraphs 10.2.1, 10.2.2,
10.2.3, and 10.2.4 of DID 19 shall apply for
interactive courseware that requires video
seguences.

10.2.5 Storyboard and Scripts. Paragraphs 10.2.1,
10.2.2, 10.2.3, and 10.2.4 of DID 20 shall apply.
Storyboards shall be developed for all interactive
courseware. §Scripts shall be developed for
interactive courseware that requires video
seguences.

10.2.6 video Shot lList. Paragraphs 10.2.1, 10.2.2, and
10.2.3 of DID 21 shall apply for interactive
courseware that requires video sequences.

10.2.7 Program Documentation. Paragraphs 10.2.1, 10.2.2,
10.2.3, and 10.2.4 of DID 22 shall apply.

10.3 Content. The interactive courseware deliverables for
a training device shall be prepared in accordance
with the following content guidance:

10.3.1 Lesson Bpecifications: Paragraphs 10.3.1 through
10.3.12 of DID 16 shall apply. In addition, the
following specifications shall be followed:

10.3.1.1 The presentation of content shall progress from -
the known to the unknown and from the simple to
the complex. Relevant learning must be recalled.

10.3.1.2 The presentation of content shall be consistent
with the course design guide (CDG) sequence of
training, when a CDG was developed as training
deliverable for a contract. If any deviation from
the CDG sequence is proposed, then the rationale )

DID 23-2 ‘

Information Handling Services, 1999
August 11, 1999 10:18:24



el

05/01/93

10.3.1.3

10.3.1.4

10.3.1.5

10.3.1.6

10.3.1.7

10.3.1.8

10.3.2

10.3.3

B 9003329 0020830 53 M

FAR-STD-028B N 3000.65
Appendix 2

shall be provided to the FAA for review and
approval.

Content shall be presented in segments that are a
reasonable size for recall and application.

Learning and application shall be integrated.
Training shall emphasize immediate application of
new skills and build on skills that were
previously learned.

The courseware shall be task based. Performance
scenarios shall permit application and integration
of skills in job relevant scenarios.

The instructional management capabilities of the
training device software to track student use and
performance shall be documented. At a minimum,
the instructional management capabilities shall
include the ability to track and record

performance for each student, by name, on a single

test item and for each component of a scenario.

Any hardware, scoftware, or authoring system
characteristics that may impact the ability of a
site to update courseware shall be documented when
site-specific training capabilities are a contract
regquirement.

Any supporting materials such as student
materials, instructor guides, and quick reference
cards shall be identified and their use explained.
The proposed format, structure, and content of the
supporting materials shall be submitted for
government review and approval. Draft and final
copies of supporting materials shall be delivered
in a format that can be reproduced cost-
effectively by the government. The proposed
number of copies to be provided per student and
training device shall be submitted to the
government for approval.

Testing. Paragraphs 10.3.1, 10.3.2, 10.3.3,

10.3.4, 10.3.5, and 10.3.6 of DID 17 shall apply.

¥alidation Plan and Report. Paragraphs 10.3.1,
10.3.2, and 10.3.3, and 10.4 of DID 18 shall

apply.
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10.3.4 Video Treatments. Paragraphs 10.3.1, 10.3.2, and

10.3.3 of DID 19 shall apply for interactive
courseware that requires video sequences.

10.3.5 Storyboard and Scripts. Paragraphs 10.3.1,
10.3.2, 10.4, and 10.4.1 of DID 20 shall apply. ’
Storyboards shall be developed for all interactive
courseware. Scripts shall be developed for
interactive courseware that requires video
sequences.

10.3.6 Video 8hot List. Paragraphs 10.3.1, 10.3.2, and
10.3.3 of DID 21 shall apply for interactive
courseware that requires video sequences.

10.3.7 Program Documentation. Paragraphs -10.3.1 through
: 10.3.5.2 of DID 22 shall apply.
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DATA ITEM DESCRIPTION (DID) =24

Title:

Video Courseware

Description/Purpose:

The Video Courseware data item description (DID)
documents the information that the government needs to
evaluate the contractor’s decisions concerning the
content, treatment, and organization of video
courseware. This DID contains the documentation for the
following deliverables: video lesson specifications,
video treatments, video scripts and storyboards, video
shot list, and draft and final copies of the video
courseware. Each deliverable represents a building
block in the process of developing the final video
courseware. Guidance is also provided in this DID for
the development of written material, such as an
information booklet, to support a video tape.

7. Application/Purpose:

7.1

i0.

This DID contains the preparation instructions for
the format and content of vVideo Courseware
deliverables.

This DID is applicable to all contract training
development that will use video tape as a delivery
medium for instruction. A methods and media analysis
shall be conducted prior to making the decision to
use video during training. For guidance on the
preparation of interactive video disc courseware, see
DIDs 16 through 22 of FAA-STD 028B.

Freparation Instructions:

10.1 Reference Documents. Video courseware deliverables

shall be prepared in accordance with the documents
referenced in the contract and the approved Course
Design Guide (CDG).

10.2 ormat. Text-based, Video Courseware deliverables

shall be prepared in accordance with the following
format requirements:

DID 24-1

Information Handling Services,

August 11, 1999

10:18:24

1999



 05/01/93

10.2.1

10.2.2

f.

i10.2.3

10.2.4

B 9003329 0020833 245 M

FAA-STD-028B N 3000.65
Appendix 2

Each of the text-based deliverables shall be
provided on 8.5" x 11" bond paper and bound
following the contractor’s commercial practice.
Foldout pages may be used as regquired. All pages
shall be numbered at the bottom center.

All text-based, Video Courseware deliverables
shall have a cover sheet displaying the following
information:

Document title.

Course identification number/course title.

Lesson number(s)/lesson title(s).

.. Contract number.

Contractor name and address.
Submission date.

Table of Contents page shall follow the cover
sheet. For each text-based deliverable, the
Table of Contents shall specify the major
paragraphs and page numbers that correspond to the
Content Reguirements in paragraph 10.3 of this
DID. Any supporting figures and tables shall also
be listed.

One inch beta cam, or its eguivalent, shall be
used for production of the master video tape. The
production format for final copies and the number
of copies required shall be in accordance with the
specifications of the contract. Draft and final
video tapes shall be labeled with the following
information:

Video title.

Course title.

Lesson numbers(s).

Contractor name.

Submission date.
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Content Requirements. Each deliverable shall be

prepared in accordance with the following
requirements:

Lesson Bpecifications. The Lesson Specifications
shall provide the transition from the analysis
phase to the design and production of the draft
video courseware. The following information shall
be provided:

Introduction to the Courseware. A brief overview of

the purpose and ekpected application of the
courseware for both the video tape, and any
supporting materials, shall be provided.

Course/lesson Prereguisites. The prerequisite

experience or training of the target audience shall
be documented.

Lesson Content. The terminal and enabling objectives
to be achieved for each video courseware lesson or
topic shall be provided. These objectives shall also
be documented in the course design guide.

1) A brief overview of the purpose, key points,
expected application of each lesson or topic area,
and how it is related to other lessons and topics
shall be provided. The estimated time
requirements for each lesson or topic, and the
video tape as a whole, shall also be provided.

2) Each video tape lesson or topic shall teach
from the known to the unknown, and from the simple
to the complex. Key points shall be summarized at
the end of each lesson or topic. Visual material
shall accompany and expand upon each key point.
Video segments shall be short as possible while
still achieving the terminal and enabling learning
objectives.

Supporting Instructional Material. Information on

any supplementary material needed to support the
video tape, such as an information booklet or manual,
shall be documented. The purpose and structure of
the supporting material shall be explained and the
content shall be discussed. A sample shall be made
available for government review and comment which
illustrates the level of detail and layout of the
supporting material. Complete draft and final
supporting material shall be delivered in a format
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that can be reproduced cost-effectively by the
government. The supporting instructional material
shall provide, at a minimum, the following
information for the student.

1) The relationship of the supporting material to the
video tape and how the supporting material will be
used.

2) Definition of key words and acronyms used in the
video tape and supporting material.

3) An outline of key points for each lesson or topic
covered in the video tape.

4) Self-checks to assess retention of key points.

'5) Diagrams, charts, and illustrations needed to

e.

f.

qg.

10.3.2

facilitate comprehension and retention of key
information.

6) Information on any academic test procedures. See
paragraph 10.3.1.e, below.

7) The individual to contact for further information .
or assistance.

Testing. An overview of any hands-on or written
tests to be developed as part of the Video Courseware
shall be provided. These may include pretests,
progress tests, and posttests. All tests shall be
developed in accordance with DID-8.

Presentation System Software or Hardware. The type
of equipment needed to play the overview courseware
shall be-documented.

Validation. The contractor’s plan for validating the

draft video tape and supporting material shall be

documented. Any key milestones at which the

contractor requires feedback from the government -
shall be provided. These milestones shall include
information as to expected government participation
and responsibilities during shooting, off-line
editing, and on-line editing.

Video Treatments. The video treatments shall

describe the approach to be taken for each lesson

or topic containing video. Each treatment shall )
describe the "look and feel" of a single video
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segment and shall focus on a central theme which
is consistent throughout the video tape. The
following information shall be provided:

A description of the visual content and theme of each
video segment for each lesson or topic to be covered.
This description shall include the overall approach
to each video segment and how continuity shall be
maintained.

A narrative description of the set and/or location to
be used and the equipment/facilities required.

A narrative description of the action.

Any special effects anticipated.

Estimated running time.

Video source, if existing footage is to be used.

Video Btoryboards and Scripts. The storyboards
shall provide a complete description of the visual
content, often in the form of sketches of the
video scenes. The storyboards also document any
production notes or special instructions. The
scripts shall document all narration and dialogue
as well as the audio requirements. The following
information shall be provided:

A list of any conventions to be followed throughout
the video courseware, e.g., natural breaks and
transitions between lessons and topics.

A visual and/or narrative description of each video

segment. The information provided shall be adequate
to ensure that the content and organization of each

video sequence meets the purpose of the terminal and
enabling objectives.

Any production notes such as the locations, sets,
casting, stage directions, stock footage, and special
effects; the details of each shot, such as close=-up
and view from above; and the editing instructions,
including transitions such as fades and dissolves.

Special support required to accomplish shooting each
video segment.

Written scripts for all narration and/or dialogue.
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f. Narration and dialogue voice requirements.

g. Information on music cuts, ambient sound, and sound
effects.

10.3.4 video 8hot List. The video shot list shall ¢
document all video motion and still frame shots.
The descriptive information for each shot shall be
taken directly from the approved storyboard and
scripts deliverable. In the video shot list
deliverable, this information shall be organized
and sequenced in a way that will maximize
production efficiency. The video shot list shall
be prepared in accordance with the information
provided below:

a. Introduction. An overview of the video shot list
procedures to be used to accomplish the video
production shall be documented.

b. Summary Matrix. A matrix or series of matrices shall
be provided which relates video shots to descriptive
and/or identification parameters and which permits
grouping for production efficiency, including: .
1) Storyboard references.
2) Location/set.
3) Shot segquence numbers.
4) Page numbers of specific shot descriptions.
c. Shot Segquences. Brief descriptive material shall be
provided, in storyboard reference number sequence,
for each video segment to be shot. The descriptive
material shall be taken from the final storyboard and
script deliverable and sequenced into a concise
workable document. Each segment shall be described
in terms of:
1) Shot location and/or set required.
2) Shot description, including: -
a) Stills and motion seguences.
b) Angle and distance of view.

c) Stage directions. ‘
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d) Transitions.

Audio track information. The audio regquirements
for each scene shall be identified.

Audiovisual resource material. Existing
audiovisual materials to be used, including
titles, control numbers, reel numbers, and Society
of Motion Picture and Television Engineers (SMPTE)
time codes shall be documented.

Graphic artwork reference. All graphic artwork to
be used in the training sequences shall be
documented.

Required support services and resources. All
special support required to accomplish shooting
each video sequence shall be documented.

Video Courseware. The video courseware, including
all supplementary instructional material, shall be
provided as a draft for government review and
comment. The government’s recommendations for
improvement shall be incorporated into the final
copies of the video tape and supporting material.
The video tape and supporting material shall be
further revised when any changes to training
materials, during training development for a
contract, impact the instructional content.
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1. Title:

Developmental Tryout

3. Description/Purpose:

This DID provides the minimum regquirements for the materials
to be used and the procedures to be followed during the
developmental tryout(s) of a course. A development tryout
is an assessment of the effectiveness of the instructional
materials when they are in a semi-finished or draft form.
The materials are presented to representatives of the target
population, in a training environment, for their use and
comment. Information obtained from the developmental
tryout(s) is used to improve the instructional effectiveness
of the materiale prior to the operational tryout of a
course.

7. Application/Interrelationship:

7.1 This Data Item Description (DID) contains the
instructions for preparing for and performing the
developmental tryout.

7.2 This DID is applicable to all contract training
development efforts.

1%. . Preparatior Instructions:

10.1 Reference Documents. The developmental tryout shall
be prepared and conducted in accordance with the
documents referenced in the contract and the Course
Design Guide (CDG).

10.2 Format. All course materials developed for the
developmental tryout shall meet the minimum format
requirements specified in the DIDs associated with
these materials. All other materials developed for,
or as a result of, the developmental tryout shall be
delivered on 8.5" x 11" bond paper. Foldout pages
may be used as necessary. All pages shall be
numbered at the bottom center.

.
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10.3 Content Requirements. The developmental tryout shall
be prepared and conducted in accordance with the
following descriptions:

10.3.1 Participants. The following personnel shall
attend the developmental tryout:

a. Contractor personnel with responsibility for the
design and development of the course shall be -
available during the developmental tryout to answer
questions about the course. Available contractor
personnel shall include:
1) Instructor(s).
2) Developer(s).
| 3) Appropriate subject matter experts.
b. FAA representatiVes shall include:
l) The FAA COTR.

2) Subject matter expert(s).

3) Instructional Systems Design Specialist(s).
4) Members of the target population.

10.3.2 Agenda. The contractor shall draw up an agenda
for the developmental tryout. The agenda shall be
submitted to the FAA for approval prior to the
developmental tryout.

10.3.3 Availability of Materials. Draft versions of
course materials to be used during the
developmental tryout shall be made available to
the FAA for prior review and approval. These
course materials may include, but are not limited
to, the course schedule, lesson plans, tests,
student materials, and media material.

10.3.4 Materials Tryout. The contractor shall present to
the representatives of the target population the
course materials as they would be used in the

course.
10.3.5 Materials Review. A review of draft materials
developed for a course shall be conducted ) \
following the developmental tryout. Each review
 DID 25-2 .
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shall be presented in enough detail and depth so
that the integration and effectiveness of the
instructional materials, learning sequence,
performance exercises, tests, and the time
allocations can be fully assessed by the FAA.

Minutes. The contractor shall record the minutes
during the developmental tryout. The minutes
shall include, but not be limited to:

The date of the developmental tryout.

The course identification number/course title.
Titles of lessons in the course.

Titles of the presented course materials.

Names, organizations, and phone numbers of all
participants.

All activities that took place during the
developmental tryout.

All comments made by the FAA and contractor
personnel.

Materials Evaluation. Once the developmental
tryout has occurred, the contractor shall score
any tests given during the tryout and assess the
effectiveness of the course materials based on
student performance and comments made by the other
attending FAA representatives.

Follow-up Activities. Following the developmental
tryout, the contractor shall submit a letter to
the FAA with the:

Agenda and minutes of the developmental tryout.

Results of the developmental tryout and the follow=-up
review of materials.

Proposed revisions to the course based on the FAA'’s
comments, student performance during the
developmental tryout, and the follow-up review of
materials.

Schedule for accomplishing each proposed revision,
with an indication of which revisions shall be

DID 25-3
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7

completed before the next developmental tryout or the
Course Walk-Through.
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DATA ITEM DESCRIPTION (DID) =26

1. Title:

Course Walk-Through

3. Description/Purpose:

This DID provides the minimum requirements for the
materials for, and the procedures to follow during, the
Course Walk Through. The Course Walk-Through is an
overview of each component of a course.

7. Application/Interrelationship:

7.1

10.

10.1

10.2

10.3

10.3.1

This Data Item Description (DID) contains the
instructions for preparing for and performing the
Course Walk-Through.

This DID is applicable to all contract training
development efforts.

Preparation Instructions:

Reference Documents. The Course Walk-Through shall

be prepared and conducted in accordance with the
documents referenced in the contract and the Course
Design Guide (CDG).

Format. All course materials developed for the
Course Walk-Through shall meet the minimum format
requirements specified in the DIDs associated with
these materials. All other materials developed for,
or as a result of, the Course Walk-Through shall be
delivered on 8.5" x 11" bond paper. Foldout pages
may be used as necessary. All pages shall be
nurbered at the bottom center.

Content Regquirements. The Course Walk-Through shall
be prepared and conducted in accordance with the
following descriptions:

Participants. The following personnel shall
attend the Course Walk-Through:

DID 26-21
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a. Contractor personnel with responsibility for the
design and development of the course shall be
available during the walk-through to answer questions
about the course. Available contractor personnel
shall include:

1) Insﬁructor(s).

2) Developer(s).

3) Appropriate subject matter experts.

b. FAA representatives shall include:
1) The FAA COTR.
~ 2) Subject matter expert(s).
3) Instructional Systems Design Specialist(s).
10.3.2 Agenda. The contractor shall draw up an agenda

for the Course Walk-Through. The agenda shall be
submitted to the FAA for approval prior to the

Course Walk-Through. .

10.3.3 Availability of Materials. Revised draft versions
of all materials associated with the course,
including, but not limited to, the course
schedule, lesson plans, tests, student materials,
and media material, shall be made available to the
FAA for approval prior to the Course Walk-Through.

10.3.4 Presentations. The contractor shall present a
shortened version of each lesson during the Course
Walk-Through. Each lesson shall be presented in
enough detail and depth so that the integration
and effectiveness of the instructional materials,
learning sequence, performance exercises, tests,
and the time allocations can be fully assessed by

the FAA.

10.3.5 Minutes. The contractor shall record the minutes
during the Course Walk-Through. The minutes shall
include, but not be limited to: -

a. The date of the Course Walk-Through.
b. The course identification number/course title.

c. Titles of lessons in the course. )

DID 26-2 .
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d. Names, organizations, and phone numbers of all

participants.
e. All activities that took place during the Course
Walk-Through.
f. All comments made by the FAA and contractor
personnel.
10.3.6 Follow-up Activities. Following the course

walk-through, the contractor shall submit a letter
to the FAA with the:

a. Agenda and minutes of the course walk-through.

b. Proposed revisions to the course based on the FAA's
comments during the course walk-through.

¢. Schedule for accomplishing each proposed revision,

with an indication of which revisions shall be
completed before validation of the course.
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DATA ITEM DESCRIPTION (DID) =27

1. Title:

First Course Conduct and Course Report

3. Description/Purpose:

This DID establishes the minimum requirements for the
Course Validation Plan, first course conduct, and the
Course Report. The Validation Plan for the first course
conduct must be submitted and approved by the FAA COTR
prior to validation. Developmental tryouts prior to the
first course conduct are also recommended. The results
of the first course conduct are documented in the Course
Report.

7. Application/Interrelationship:

7.1

7.2

i0.

1¢.1

10.2
10.2.1

10.2.1

This Data Item Description (DID) documents the format
and content requirements for validation deliverables.

This DID is applicable to all contract training
development efforts except validation of stand-alone,
Computer-Based Instruction (CBI) courseware.
Validation of CBI courseware shall be conducted in
accordance with DID-18.

Preparation Imnstructions:

Reference Documents. The instructional materials to

be used during the conduct of the validation shall be
prepared in accordance with the documents referenced

by the contract and the Course Design Guide (CDG).

Format. The validation materials shall be prepared
in accordance with the following format requirements:

The Validation Plan shall conform to the following
format requirements:

.1 The Validation Plan shall be delivered on 8.5" x

11" bond paper and bound following the
contractor’s commercial practice. Foldout pages
may be used as required. All pages shall be
numbered at the bottom center.

DID 27-1
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10.2.1.2 The Validation Plan shall have a cover sheet
displaying the following information:

a. Document title.

b. Course identification number/course title. ‘

c. Contract number.

d. Contractor name and address. -

e. Submission date.

10.2.1.3 A Table of Contents for the Validation Plan shall

follow the cover sheet. The Table of Contents
shall list all significant headings used in the
plan and the page numbers. Sufficient detail
shall be included to permit direct location of any
segment of the plan. The Table of Contents shall
include:

a. Introduction.

b. Validation Schedule.

c. Methodology.
d. Ethples of data collection forms.

10.2.1.4 The data collection forms shall each contain

heading information to be filled in. The heading
information shall allow for the identification of
the course and identification of the individual
filling out the form. All data collection forms
shall be delivered to the FAA COTR, for approval
prior to use, on 8.5" x 11" bond paper and bound
following the contractor’s commercial practice.

10.2.2 Conduect of the Course. All instructor and student
materials used during the first course conduct
shall conform to the formats specified in the
associated DID’s and the contract.

10.2.3 Course Report. A Table of Contents for the Course
Report shall follow the cover sheet. The Table of
Contents shall include the:
a. Introduction.

b. Training outcomes. }

DID 27-2 ‘
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10.3

10.3.1

10.3.1

10.3.1

10.3.1

d.

Class data.
Comments.
Test data.
Recommended revisions.
Supporting documentation.
Official roster.
Content Requirements. The contents of validation

materials shall be prepared in accordance with the
descriptions provided below:

Validation Plan. The contents of the Validation

Plan shall be as follows:

.1 Introduction. The Introduction section shall
briefly discuss the overall validation process and

the procedures to be used to determine the
effectiveness of the course. The Introduction
shall describe all significant limitations and
constraints which have influenced the Plan or
which will impact the validation results.

shall cover tryouts of the course under
instructional conditions that are as close as

2 Validation Schedule. The schedule for validation

possible to the conditions under which the actual
course will be conducted. An overall schedule of

validation events shall be presented. This
schedule shall establish the timeframe and
location(s) for the validation.

»3 Methodology. Each tryout identified on the
validation schedule shall be described in terms of

the:
Purpose of the validation.
Expected training outcomes.
Validation process to be used.

Resources required including equipment, subjects,
observers/data collectors, facilities, and time.
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e. Evaluation materials required, including instructions
for all participants.

10.3.1.4 Data Collection Forms. Examples of all data
collection forms and instruments shall be provided
for FAR review and approval prior to use. {

10.3.2 Conduct of the Course. The following materials shall be
provided and used during the first course conduct:

a. Student Materials.
b. Lesson Plans.
c. Instructor Checklists.
d. Lesson Evaluation Checklists.
e. Student Critique Sheets.
f. End-of-Course Evaluation Questionnaires.
10.3.2.1 B8tudent Materials. The contractor shall providé

copies of all student materials to each student in
the course. '

10.3.2.2 Lesson Plans. The contractor shall supply the FAA
representatives attending the first course conduct
with copies of the lesson plans for the course.
FAA representatives attending the first course
conduct will include:

a. The FAA COTR.
b. Subject matter specialist(s).
c. Instructional systems design specialists.

10.3.2.3 Instructor Checklists. The Instructor Checklists
shall allow the course instructors to evaluate the
course lesson-by-lesson. The Instructor >
Checklists shall be completed by the course
instructors at the completion of each lesson. The
Instructor Checklists shall contain items which *
address instructor concerns. An example of an
Instructor Checklist appears in Figure 27-1 of
this DID.

10.3.2.4 Lesson Evaluation Checklists. The contractor
shall provide the FAA representatives attending '

DID 27-4 ‘
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the course with lesson evaluation checklists. The
Lesson Evaluation Checklists shall allow the FAA
representatives attending the course to evaluate
each lesson as it is presented. An example of a
Lesson Evaluation Checklist appears in Figure 27-2
of this DID.

10.3.2.5 B8tudent Critique Sheets. The Student Critique
Sheets shall allow the students participating in
the first course conduct to evaluate each lesson
after it is presented. The contractor shall fill
in the administrative information on the critigque
sheet for the students. The administrative
information shall include the instructor name,
course titie and number, lesson title and number,
and the date of the validation. An example of a
Student Critique Sheet appears in Figure 27-3 of
this DID.

10.3.2.6 End-of-Course Evaluation Questionnaires. The End-
of-Course Evaluation Questionnaires shall allow
the students to evaluate the course overall. Each
student shall fill out a guestionnaire. Figure
27-4 of this DID shows a sample questionnaire that
is appropriate for an equipment-oriented course.
A sample questionnaire for a non-equipment
oriented course is shown in Figure 27-5 of this
DID.

10.3.3 Course Report. The sections of the Course Report
shall be prepared in accordance with the
descriptions provided below:

10.3.3.1 Introduction. The Introduction shall include:

a. Course number and title.
b. Class number.
€. Course description, including:
‘1) Brief overview of the course.
2) Total time scheduled for the new course.
3) Course prerequisites_by course number and title.
10.3.3.2 Training Outcomes. The training outcomes section,
an example of which appears in Figure 27-6, shall

include:

DID 27-§
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Training outcomes for the course.

Lesson plan title(s) and number(s) supporting each
enabling objective.

Estimated and actual times for completing each . .
training outcome, terminal objective, and lesson
plan.

Beginning and ending dates of the course.

Class Roster (names of students in attendance).
Number of students in attendance.

Number of students meeting course prereguisites.

Daily class schedule for resident classes.

10.3.3.4 Comments. The Comments section shall include

summaries of comments of students, instructors,
and FAA representatives attending the course.
These summaries shall include:

Summary of the information in the completed lesson
Evaluation Checklists completed by the FAA
representatives.

Summary of the information in the completed
Instructor(s) Checklists.

Summary of the information in the completed Student
Critiques.

Summary of the information in the End-of-Course
Questionnaires completed by students who meet course
prereguisites.

Summary of the information in the End-of-Course .
Questionnaires completed by students who do not meet
course prerequisites.

10.3.3.5 Test Data. The Test Data section shall include

information about each graded test presented in
the course. The Test Data section shall be
subdivided into two subsections:

DID 27-6 .
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Test Data Listing (Figure 27-7 of this DID shows an
appropriate format for this subsection), in which
each graded test is listed by name, with information
concerning the:

1) Type of test (pretest, progress test, and post-
test) for both written and performance tests.

2) Class average (mean in percent) for students who
meet course prerequisites and for students who do
not meet prerequisites.

3) Range of scores (in percent) for students who meet
course prerequisites and for students who do not
meet preregquisites.

4) Number of students meeting the passing criteria,
if applicable.

Ease Index (Figure 27-8 of this DID shows an
appropriate format for this subsection), for each
tested item for two categories of students, those who
meet course prerequisites and those who do not meet
prerequisites. The Ease Index of an item is the
number of correct responses for the item divided by
the number of students responding to the item.

10.3.3.6 Recommended Revisions. The Recommended Revisions

section shall contain a list of recommended
revisions to the course, listed by lesson title
and number and in the order in which the lessons
were presented. The Recommended Revisions section
shall also contain a timeline for accomplishing
each recommended revision. The recommended
revisions shall address, but are not limited to,
the following areas:

Course organization and content.
Instructional methods and media.
Instructor capabilities.

Instructional materials, including instructor and
student materials.

Facilities and equipment.

10.3.3.7 B8upporting Documentation. All supporting

documentation shall be turned over to the FAA, in
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its original form, as part of the Course Report.
Supporting documentation shall include all
completed:

a. Instructor Checklists.

b. Lesson Evaluation Checklists.

c. Student Critigues.

d. End-of-Course Evaluation Questionnaires.

e. Original Student Achievement Tests.

10.3.3.8

Official Roster. The Official Roster shall
contain the names of the students attending the
course and a grade for each student. The Official
Roster is generated by the Consolidated Personnel
Management Information System (CPMIS) and shall be
supplied by the FAA.
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DID 27, FIGURE 1, SAMPLE INSTRUCTOR CHECKLIST

INSTRUCTOR CHECKLIST (FOR CONTRACTOR USE)
INSTRUCTOR COURSE COURSE NO.
LESSON TITLE : LESSON NO. DATE
The instructor checks “Yes® or "No® for each item during the first course conduct.
Use "Comments® column for notes which prove usefu uf revision o the 18ss0n 1S necessary. Recommend
appropnate revision for any item marked *No*. .
YES NO COMMENTS
Is the subject outiing in the kesson plan easy Lo foilow? A | | S
Agm t;::gucbom for conducting performance exercises cigar an T I r ]
A:;n I';;r:guams for asminisianng the tests cear and [ ) ]
e = =
Is the equipment for the lesson available and accessibie? { | R S
Are the training aids - L J | ]
* readable and easy i understand? L | I
* easy © use? | ] | ]
Do visuais comespond with the numbers in the lesson pian? C— )
Do the response items challenge the students? L |
Are the instructional materiais - —_J L _J
* adaquate 1o support the objectves? e ]
* written &t an appropriate leve! for the students? | | l ]
Do the instructional strategies — ’ 1 1 )
*« encourage student participanon? L J | ]
» make effective use of the media? J L J
Are the lsarning activibes sale? | | B |
Is the sequence of the lesson logica? L J L ]
Is the tima for conducting the lesson adequate? | I L J
Is the lesson objective(s) achisved? L J | J

DID 27-9
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DID 27, FIGURE 2, SAMPLE VALIDATION CHECKLIST

P ——————— ——
LESSON EVALUATION CHECKLIST (FOR FAA USE)
REVIEWER : POSITION TITLE .
INSTRUCTOR COURSE COURSE NO.
LESSON TITLE LESSON NO. DATE .
FAA representative in attendance at the first ;ﬁa conguct checks “Yes® or "No* tor each item.
Use *Comments* column {or notes which prove useful it revision 1o the lesson is necessary. Recommend
appropnate rewvision for any item marked *No°.
YES NO COMMENTS
Does each student have a copy of the materiais? { ool )
Are reference matenals available? L oo }
Is equipment available and accessibie? ¢ ) | )
is the space o student adequate”? L ] L ]
Does the instructor - '
* show enthusiasm? L ) L | :
» demonstrate maswry of the subject? [ ] ] ) .
+ use raining aics/equipment sffectively? [ ] )
+ ask tmely questons? [ ] )
* use positive reinforcament”? L | ]
Do the visuals maich the presentation? C— 3
Are visuals reagable and easy 10 understand? ( ] )
Are satety precautons pbserved? L ] 1 ]
Are test stored securely? ( )| )
Do the magority of studens particpae? R — )
Is the sequence of the lesson iogical”? —J L J
ts the lesson wel paced”? —J L J s
Is 1he lesson cbjectve(s) achieved? [ ] C ]
e ———————
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DID 27, FIGURE 3, SAMPLE STUDENT CRITIQUE SHEET

o —— ]
STUDENT CRITIQUE SHEET
» INSTRUCTOR COURSE COURSE NO.
LESSON TITLE LESSON NO. DATE

+ Students complete this questionnaire for gach lesson in the first course conduct.
» Please comment on each of the items below. Your feedback is important for
Getermining the eflectvenaess of the iesson.

Is this lesson relevant Ip your job? Will this lesson help you perforh your job bettar?

Is there a baiance betwean theory and practcs in this lesson?

Ane the taining aids in this lesson eftective? (Rsadabie”? Understancable? Appropriats b the presentation?)

s thera enough opportunity in this lesson b participats? (Discussion, questioning, student-student imeraction,
small group work, hands-on exercises, #tc.)

< Is there anything in this lesson that you would like changed? How would you change I?

15 this lesson objective(s) achieved?

DID 27-11
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DID 27, FIGURE 4, SAMPLE END-OF-COURSE EVALUATION

QUESTIONNAIRE (EQUIPMENT)

tapiOyee’s Hame

Period of Iraining

Uut-of-Agency Course

(ontractor

training.

in order that we may use your experience, we would appreciate your comments on the above
These will assist us in evaluating contractor performance and the valigity of
contract specifications.

If sufficient space is not provided for your comments, please attach a separate sheet.
Your responses will in no way affect or be reflected on your training record.

ELEMENTS

A (B c

No|Remarks

See Uoes ot
Apply

D

TRAINING QUTCOMES:

Were you given training outcomes cr objectives at the

course i1ntroduction?

Were you Qiven QDJectives with each 1esson/module;

]

. Mere you given obDjeClives with LNe Nands-on Eexerclses;

CONCEPTS TRAINING:

. Were you

given general equipment concepts?

Were you

taugnt

specitic equipment concepts?

were you

taught

normal eguipment operation:

~HOYUY e

. MWere you

taugnt

abnormal equipment operation?

8. Were you

tauant

the use 0f tecnhnical manuals?

9 Were you

taugnt

the use of OUperator manuals?

10. Were you

taugnt

conceots of bulit-in test equipment?

1. D1d concept training teach Off-11ne test equipment’

1. Uvd the concept

training teach 913Qnostic routines’

13, Did the concept

training teach operational prcgram?

l4. D1d the concept

training teach preventive maintenance

requirements?

15, 010 the concept

training teach corrective maintenance?

TRAINING MATERIALS:

16. Were trai

ning materials job related?

/. Were trai

ning materials useful for self-study?

1B, Were trai

ning materiais

sequenced or in order of the topics?

118, Were trai

ning materjais uyserul to Class work:

10, Were tray

ning materials usetul 1n |ab/hands-on?

Al. Were trai

ning matariais free of errors’

2X. Were trai

ning materiails

closely related to subject being

J

taught?
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DID 27, FIGURE 4, SAMPLE END-OF-COURSE EVALUATION
QUESTIONNAIRE (EQUIPMENT) (CONTINUED)

SEe voes hol
ELEMENTS Yes|No|Remarks App]y
AlB Il C D

HANUS=ON TRAINING:

Did hands-on

training

teach System power-up/start?

. Uid hanas-on

1raining

teach System pOwer-aown/stop?

U1g hanas-on

training

teach preventive maintenance tasks’

. 01d hands-on

training

teacn use of buillte-in test equipment?

. U1d hands-on

training

teacn use ot oft-line test equipment’

. Uid handgs-on

training

teach fault isclation to boarc/moduie

iev

ei?

. Uid handas-on

training

teach fauit 1so0lation to software/

firmware ievel’

Did hands-on training teach

fault isolation to piece/part

lev

ei:

Can you

now (with

references), Qo preventive tasks?

Lan

you

now (with

rererences), maxe essential acjustments’

3. Lan

you

now (with

rerterences), set upb test =2quioment?

. Lan

you

now (with

references), use giagnostic routines?

Lan

You

now (with

rererences), power-up/start system?

{an

you

now (with

references), power-down/stop system?

Lan

you

correctly

determine that system operation 1S normai!

Lan

you

correctiy

icentify controis?

Lan

you

correctly

1dentity indicators?

Can

you

correctly

interpret monitor/ingicator readouts?

Lan

you

150late malfunctions?

Were

hands=-on

exercises

tieg 1nto concepts training?

. Were

hangs-on

exercises

supervised?

. Were

hanas=-on

exercises

derivea from tech. manual content?

. Were

nands-on

exercises

indivicuaiily performed?

Were

handas-on

exercises

girectiy related to the job task?

Were

hands=-on

exercises

graged or evajuated?

Did hands-on exercises reinforce a concept or job task:

TIME ALLOCATION:

49,

Was there sufficient time allotted to concepts?

0.

Was sufficient time allotted to hands-on?

51,

Was excessive time allotted to concepts!

LY

Was excesSive time allotted to hands-on?

TESTS:

53.

Were the tests based on the training lesson objectives?

54.

Uyd the tests 1nclude perrormance testing!

55. U1d the tests inciude tauit 1splation!
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DID 27, FIGURE 4, SAMPLE END-OF-COURSE EVALUATION

ELEMENTS

Yes

A

No

B

| See uoes Not

Remarks

C

Apply
D

ENVIRONMENT:

56. Was

the lighting adequate in the classroom?

5/, kWas

the ventilation adeguate in the classroom?

58. Was

the noise level kept low i1n the classroom?

59. Was

the classroom kept ciean?

oU. was

laboratory ii1gnting agequate’

6l. Was

iaboratgory ventilation aoeguate?

62. Was

laboratory noise 'evel controlled?

63. Was

the equipment 1n the {ab 1n good¢ condition?

64. Were good safety practices used in the laboratory?

INSTRUCTOR PERFORMANCE:

65. Was

the

instructor

prepared for the lesson/module?

66. Did

the

instructor

cover aii topics?

6/. Did

the

instructor

direct learning activities?

od. Uid

the

instryctor

control the class’

85, Did

the

instructor

provide tTeedback t0 you ON your progress’

70. Did

the

instructor

provige vou with the supervised study!

7T D7e

the

“instructor

answer 31} questions?

the

instructor

expiain training outcomes/obj)ectives’

/2. Did
= Was

tne

instructor

KNOowiecgeapie 1n tne subject matter’

Was

the

instructor

availedbie full time?

75. Would you recommend continuing training with this contractor?

1f not, why?

Yes__ No__

76. Would you recommend using the same instructor(s) in future training? Yes__
If not, why?
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DID 27, FIGURE 4, SAMPLE END-OF-COURSE EVALUATION
QUESTIONNAIRE (EQUIPMENT) (CONTINUED)

77. Please provide any suggestions tnat you feel would improve this training
program or future contract training programs.

78. Comments on lodging, transportation and food availability, convenience,
quality and cost.

DID 27-15
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DID 27, FIGURE 5, SAMPLE END-OF-COURSE EVALUATION
QUESTIONNAIRE (NON-EQUIPMENT ORIENTED)

COURSE TITLE
COURSE NO.

DIRECTIONS * In Section A of the questionnaire, rate
each item as:

Almost Never
Some of the Time
Half of the Time
Most of the Time
Aimost Always

» In Section B, indicate the extent to
which this course prepared you with
the skills and knowledge to fulfill each
training outcome of the course.

DID 27-16
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N 3000.65
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FOR STUDENTS

END-OF-COURSE EVALUATION QUESTIONNAIRE

COURSE:
NUMBER:
DATES:

NEVER

SOME
ALMOST  OF THE

HALF
OF THE
e TIME

MOST
OF THE
TINE

ALMOST
ALWAYS

1. The otxecovels) o+ sach iesaon n the course was presened A

ANd CaRrTY NGCRIST WIET YOU NEECET 10 isarm.

2 The course retrucacn prowded sncugh mromaton © A

accompish he obyecuves.
3. Course matsnais & not seem 1 dupicate or overiap.

4 Course matensis were avaiabie a! the sian of the course
Of wers provided &1 e AXONALE WTE CUNND T COUMSe.

5. The nsrucoon aiowed for saudent mvoivemant end prrscipason.
E  Clamas saned ang ended on ome.
7. Breaks were provided §nd no! abused.

s Tmmmanmmnmwmn&
SqIOMENt, O EMONEIEONE.

§. Wntan and oral quastons wers used.

> = > > »

>

10. The procedures/orocasses taught n the ciassrom wery A

conmgen! with wha was reQuIred n iad.

1. Suficent pracyce wme was gven beiors bang evaiused A

On § pariormance Be.

12 Qnmmmmwmn A

he nsvrucons).

13 Trarwg aide. handouss, texk, and audoveusis mads e A

NETUCHON MO UNSErEIaNcatie.

4. The tme devomd © sech isaacn of he course was suficaent A

0 UNSAEERND he DasK NP,

15. The nsTucoon mcenved I the camsroom allowed me © A

periorm stiecavely n he lab.
1€ The clam/ah was adequaisly squipped.
17 The ciass/eb equpmen: was relable.
10, The class/ed was asequamly ighted.
15, The class/d wes sciequuiely ventissed.
X The st mszucions were ciswr.

o

E I

The st nems asemed © be mken Fom the mewrial covered
in the cassroomAate.

Test rems wers clearly writen and undersiandabie,
Test feedback was sufficent b clarily ey probiem aress. A
The pme alloted for tiong Bes was sufoent A

> > > > » »

»

R

0o O 0o o [¢]

(2]

O 0O 0 0 0 o

(¢4

o © o O o

0 o © o O O

mem ™ m

[¢
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DID 27, FIGURE 5, SAMPLE END-OF-COURSE EVALUATION
QUESTIONNAIRE (SECTION B)

END-OF-COURSE EVALUATION QUESTIONNAIRE
FOR STUDENTS .
COURSE: SOME HALF MOST
NUMBER: ALMOST  OF THE OF THE OF THE  ALMOST
DATES: NEVER TIME TIME TME ALWAYS
) 4

. (List Teining Oucomes Here) A L} c D E

% A B ¢ D 3

44 A 8 ¢ 0 E

2 A 8 c ¢] E

a A 8 ¢ D E

X A [ } c D 3

31 A 8 c D E

} .
k-3 A L ] c ] E “ »
k<3 A [ 4 < 1] E '

DID 27-18
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DID 27, FIGURE 6, SAMPLE TRAINING OUTCOMES SECTION OF THE
VALIDATION REPORT

{0

ESTIMATED ACTUAL
TIME TIME
(in hours) (in hours)
TRAINING OUTCOME B.
Given a Low Leve! Windshear Alert 1A 14
Systemn (LLWAS) with 32 maltunction, the
Manufacturer's instruction Book (MIB), and
appropriate tes! equipment and diagnostc
tapes, the student will be abie to restore
the system to normal operation in
H accordancs with (LAW) MIB T.1.-8690-1.
‘ 2 25
TERMINAL OBJECTIVE 1.
Given the block diagram of the central
station memory backup power supply, the
student will analyze the operational
characteristics IAW MIB T.1.-8690-1. ‘ ﬂ
S 75
Lesson B1a. Function and Purpose
5 75
Lesson B1b. Power Supply Intertaces
1 1
Lesson Bic. Functional Block Diagram :
of Power Supply

DID 27-19
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DID 27, FIGURE 7, SAMPLE TEST DATA LISTING

o

Oujleeyy loN sluapnis Jo sequiny  dN

Bujeayy sluepnig jo sequinN o

sojlisinbasey 8sIN07) By

$9|Isinbaieiy 8sN0Y ey

Y ) 260s | 9642 e | o X JONVNILNIVI
3AI1OIHHOD
y Z 0859 | v9.95 i | e X OIGvd H31SVN SO
v L 0609 | 8809 09 (%] X U E o]
MIATIOLINOD HILSVIN SO
dN d daN | d an | d 150d| ss3uooHd| Iud
BISITIDAVAEGIYTd
ONISSVd SINIANILS $3H0DS 40 FOVHIAV 3dAL
40 "ON 0NVH SSV1D
v ) 8889 | v6.19 6. | 18 X S1INN GNIM 310w
3 L 6£09 | 6959 2L 6L X YIMNIWNOI I dad
9 S 58-09 | 6895 18 | ss X SWININVONTT
dN d daN | d daN | d 150d| ssauooud| aud
DNISSVd SINIaNLS $340IS 40 3OVHIAY 3dAL SISIIRITIER
40 'ON J9NVY SSV1) ,,

89Z0F 'ON 3SHNOD 1866V ‘0866V4 (SYMTT) NIALSAS 1HITY HYIHSANIM 1IATT MO :3ASHNOD
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DID 27, FIGURE 8, SAMPLE EASE INDEX FOR TEST ITEMS

“
COURSE: LOW LEVEL WINDSHEAR ALERT SYSTEM (LLWAS)
FAS880, FA9581 COURSE NO. 40268
TEST: SYSTEM OPERATIONS - PERFORMANCE MEASURE
TYPE OF TEST: PQOST-TEST
EASE INDEX
, ITEM OBJECTIVE NO. [ NP
1 B2c .83 .80
2 B2e .82 B
3 B2b .68 .54
4 B2t .78 75
5 B2g 35 37
6 B2c .70 .71
7 B2a 84 .80
8 B2e 81 B2
9 B2d .88 ' .87
10 B2e .60 58
11 B2d 22 23
12 B2a 21 31
13 B2b 82 .89
14 B2a .80 : .80
15 B2e 91 89
P Number of Students Meeting
the Course Prerequisites
NP Number of Students Not Meeting
the Course Prerequisites
_ R

DID 27-21
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GLOSSARY

Behavior. The part of a learning objective which describes the
action to be performed.

Block Test. A test (written or performance) designed to measure
the accomplishment of the objectives of a block or module of
instruction.

Block (or module) of Instruction. A group of related

instructional units covering a major subject area. Logical
training segments.

Camera Ready Copy. Format, as stated in Specification 2494, for
the final submission of materials, which allows for high quality
reproduction, as specified in the contract for training.

Cognition. The process of knowing, including both awareness and
judgment.

Cognitive Task Analysis. 2 systematic process for determining

the cognitive processes and strategies that support job
performance.

Commercial Off-the~shelf Training Materials. Commercially

available training materials which are already developed and
produced.

Computer Based Instruction (CBI). An overall term which refers

to any generalized use of computers in the training process. CBI

consists of a management component, Computer Managed Instruction
(CMI) and a delivery component, Computer Assist:4 Instruction
(CAI).

concurrence. Written consent which signifies agreement.

Condition (of Performance). What is provided or restricted from

use in the work environment (for example, tools, equipment,

time). The "condition" is generally stated at the beginning of a

three-part objective.

Contract Data Requirements List (CDRL). List included in a
contract which states the deliverables to be submitted, the

submission date for each, and to whom the contractor shall submit

themn.

Contracting Officer’s Technical Representative COTR). An
individual in the FAA designated by the FAA Contracting Officer,

Ap 2-1
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who provides the technical training oversight of a contractor’s
effort.

Contracting Officer. An individual in the FAA who provides legal
expertise in a contracting situation and has the authority to

approve deliverables.

orrespondence 8tud aterials. Correspondence study materials
are individualized self-paced study materials used in a
correspondence course. Correspondence study materials include
reading assignment(s) and supporting illustrations, review
exercises and associated answer keys, student progress tests, and
a post-test. ,

Course Design Guide (CDG). The course design guide consists of
three parts. Part I is the management summary and contains

information for resource decisions. Part II contains the
training outcomes, terminal objectives, and enabling objectives
and the types of learning, test types, technical content, and
instructional methods and media for each objective. Part III
cross-references the sequenced training outcomes, the tasks
selected for training in the task and skills analysis, and the
terminal objectives contained in Part II of the CDG.

Course Report. A document containing information about the
results of course validation, such as the extent to which the
objectives are achieved, deficiencies exist in the instruction,
and accuracy of time allocations occurs. Recommended revisions
to the instruction and a timeline for their completion are
included in the report.

Course S8chedule. Depicts, in a grid format, the time allocated
for each major course topic and for each lesson for each week of
the course.

Course Walk-through. An overview of a course, given by a
contractor to FAA representatives, in which the integration and
traceability of the components of the instruction are assessed.

t on Referenced Test. A type of test which compares a
student’s performance against a fixed standard rather than the
performance of other students.

Criticality. A characteristic that indicates how essential it is
to perform the task or subtask.

Data Item Description (DID). A specification of the content and

format requirements of training deliverables, or products.

Deliverable. A product developed by the contractor which is
required by a line item in the contract.

Ap 2-2
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Developmental Tryout. A part of course validation in which the

instruction or instructional materials (in draft form) are
presented to peers and training experts to determine their
effectiveness before being finalized.

Diffjiculty. A characteristic task that indicates how hard it is
to perform the task or subtask. .

Puty. A discrete segment of a job encompassing two or more
related tasks. A duty statement starts with an action verb and
includes the object of that verb. Examples: perform corrective
maintenance; maintain radar separation.

Enabling Objective. A three-part statement, containing a
condition(s), behavior, and standard(s). Enabling objectives

support terminal objectives and are sometimes referred to as
lesson objectives.

Evaluation. An ongoing process that determines the effectiveness
of a program or course and identifies changes, if necessary.

First course Conduct. The first presentation of a course

developed by a contractor to the student population. Generally,
the first course conduct is conducted by the contractor, however,
this will be stipulated by the training contract.

Fiowchart. A graphic representation of the sequence of steps and
decisions that make up a task, a "roadmap" of the task.

Formative Pvaluation. Process through which instructional

materials are evaluated for technical accuracy and instructional
soundness prior to final delivery to students.

Frequency. A characteristic of a task that indicates the number
of times per work period (for example, shift, weekly, monthly) a
task or subtask is performed.

Instructiona] Materials. Any materials which are developed or

obtained to support the instruction; for example, lesson plans,
tests, videotapes, and correspondence study materials.

Instructional Strategy. The combination of specific techniques,

methods, and media used to achieve a particular training outcome.

Instructional SBystems Persomnel. Individual with expertise in

all phases of the instructional systems design process, including
analysis, design, development, delivery, and evaluation of
training.

Instructor Presented Training. Training in which the primary

method of teaching is through use of an instructor.

Ap 2-3
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Job. A set of positions which are similar enough in the
activities performed by workers or in the goals they serve for an
organization to call the positions by the same job titles.
Examples: Electronic Technician (Radar), Principal Operations
Inspector (General Aviation).

Knowledge. The use of mental processes which enable a person to

recall facts, identify concepts, apply rules or principles, solve r
problems, and think creatively. A person can demonstrate

knowledge only through performing associated overt activities.

Learning Behavior. The part of an objective which describes the
action to be performed.

Lesson. The smallest or most discrete unit of instruction for
which objectives are developed, instructional strategies and
materials are developed, and evaluation is conducted.

Lesson Plan. A plan for a lesson that provides detailed
information and technical data necessary to assist the instructor
in presenting the lesson material. It identifies at the
appropriate points, the instructional aids and reference
materials to be used in conjunction with the instruction.

not performed strictly in accordance with the established
procedure, precludes continuing with the operation of a task or
subtask.

Lockout Item. A step in a standard operating procedure, which if “

Master Reproducible. A high quality, single sided original of a
document which permits reproduction of legible copies; first
generation copy of a film or videotape that allows for high
quality reproduction.

Media. The means through which the content of a learning
experience is presented to the student; for example,
transparencies, videotape, or a book.

Method. Procedure or process for imparting a training objective;
for example, a performance exercise.

Module (of Instruction). Subdivision or a block of instruction
that is complete within itself (i.e., "stands alone") and can be ?
independently taught, measured, and evaluated. :

Multimedia Approach. Coordinated use of more than one type of 7
media as a vehicle for presenting the instructional objectives.

OJT Instructor Handbook. Provides the activities for both the
OJT instructor and student to enable the student to complete the
OJT objectives. ' )
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=the=4o ainin OJT). Method of training, usually delivered

at a work site. OJT may combine several methods of instruction,
including formal classroom training, reading assignments, job
performance with or without supervision, self-paced instructional
materials, and CRI.

Performance Exercise. Activities designed so the students can
physically apply lesson information to job-like situations.

Position. Duties and tasks established as the work reqguirement
for one individual.

Post-test. A test administered at the end of a course or block
of instruction to determine the mastery level of the students.
Post-tests may be written tests or performance tests.

Prerequisjte. A course(s) which must be successfully completed
prior to enrollment, or an approved screening examination which
measures the level of knowledges and skills equivalent to that
which could have been achieved in the prerequisite course(s).

Pretest. A test administered before training occurs to assess
entry level skills. The pretest may be used as a baseline to
measure student progress and to test out of training when the
student demonstrates mastery.

Progress Test. A test given during the course to indicate
individual student and class progress toward mastery of the
course material. Progress tests may be written or performance
tests.

Responder Item. Response item which requires using a mechanism
(for example, pushing one of three buttons) to indicate the
correct answer.

Response Item. Any oral or written question to which the student
responds.

8kill. Physical, mental, or manipulative activity.

gtandard (of Performance). A component of an objective which

states the minimum level of proficiency; or how well a process
must be accomplished; the acceptable guality or guantity of a
product.

ect Matte ert (SME). Responsible for assessing the
technical accuracy of the instructional materials.

gBubtask. A step in the accomplishment of a task.  Each subtask

within a task is independent of all other subtasks. A subtask’s
statement starts with an action verb and includes the object of

that verb.
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gystematic Training Development Process. A systematic process ]

for planning, analyzing, designing, developing, delivering, and

evaluating instruction. The process ensures that personnel are

trained in the knowledge and skills essential for successful job
performance.

Target Population. The persons, designated in the contract, for
whom instruction is developed and delivered. s

Task Analysis. A systematic process for identifying, analyzing,
and documenting the components of each task associated with a
job. The analysis determines the characteristics, such as
criticality, frequency, and difficulty of a task, and results in
a hierarchy which is used to design and develop job-centered
training.

Task and Skills Analysis Report. A document which contains the

task analysis information by specifying the task hierarchy,
sources and procedures for collecting, analyzing, and validating
job information, task characteristics, and the train/no train
decision for each task.

Task. A unit of work that constitutes a logical and necessary
component of a duty. A duty is comprised of multiple tasks. A
task is comprised of multiple subtasks, or steps.

e a ective. A three-part statement, containing
condition(s), behavior, and standard(s), which represents the
expected behavior of a student at the end of training. Terminal
objectives, also referred to as instructional objectives, support
training outcomes and are, in turn, supported by enabling
objectives. One or more terminal objectives are written to
support each task selected for training. Terminal objectives are
stated as job performance behaviors rather than training
behaviors.

Traceability. A systematic process which cross-references the

tasks selected for training in the task and skills analysis with »
the terminal objectives and training outcomes in the course

design guide.

Training Outcome. A training outcome is written at the duty

level of the task and skills analysis. A training outcome !
contains three parts: a performance, condition(s), and .
standard(s). Each training outcome is supported by terminal and

enabling objectives. )

. An evaluation process which includes the

developmental tryout(s), course walk-through, first course
conduct, and revision to the instruction.
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APPENDIX 3

ACRONYM LIST

AHT Office of Training and Higher Education
CAI Computer Assisted Instruction

CBI Computer Based Instruction

CDG Course Design Guide

CDR Critical Design Review

CDRL Contract Data Requirements List

CMI ~ Computer Managed Instruction

coTs Commercial Off-the-shelf

COTR Contracting Officer’s Technical Representative
CPMIS Consolidated Personnel Management Information System
DID Data Item Description

FAA Federal Aviation Administration

IAw In Accordance With

IPR In~-Progress Review

IPT Instructor-Presented Training

IsD Instructional Systems Desiqgu

LLWAS Low Level Windshear Alert System

LRU Line Replaceable Unit

MIB Manufacturer’s Instruction Book—

oJT On-the-job Training

ORD Operational Readiness Date

PCB Printed Circuit Board

PDR Preliminary Design Review

Ap 3-1
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Procurement Request
Printed Wiring Assembly
Subject Matter Expert

Technical Interchange Meeting
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1. SCOPE

1.1 Scope. This standard shall apply to all physical facilities and
support equipment that are owned, operated or leased by the Federal
Aviation Administration (FAA), or otherwise under the jurisdiction,
occupancy or control of the FAA.

1.2 Purpose. This standard establishes requirements for energy
management and conservation that shall be incorporated into the designs
of new physical facilities and modifications to existing physical
facilities in the NAS. Specific technical requirements for these
facilities will be defined in subsystem or project specifications and in
facility development specifications for each subsystem or project. This
standard is primarily for use in the development of national standard
designs and shall also be used for site adaptations by FAA Washington and
Regional Offices in the development of engineering requirements and task
orders. This standard is to be used by FAA Washington in preparation of
the physical facilities requirements portions of the NAS subsystem or
project specifications and by architects and engineers in the design and
construction of new facilities and modifications to existing NAS physical
facilities. This standard shall not be used to abridge any federal
safety, health, or environmental code requirements.

2. APPLICABLE DOCUMENTS

2.1 Government documents. The following documents of the issue in
effect on the date of invitation for bids or request for proposal, form a
part of this standard to the extent specified herein. 1In the event of
conflict between the documents referenced herein and the contents of this
standard, the contents of this standard shall be considered a superseding
requirement.

STANDARDS:

FAA

FAA-STD-032 Design Standards for National Airspace System
Physical Facilities

OTHER PUBLICATIONS:

FAA Orders

6980.26 Battery Backup Power Systems - Theory and
Selection Guidelines
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Manuals

Department of Energy (DOE)

DOE/AD-0006/1 DOE Facilities Solar Design Handbook

DOE/CS-0011 ~ Introduction to Solar Heating and Cooling Design
and Sizing

DOE/CS-0132 Architects and Engineers Guide to Energy
Conservation in Existing Buildings

DOE/CS~-0133 Identifying Retrofit Projects for Buildings

SOLAR/0811-79/01 Engineering Concerns in Solar System Design and
Operation

General Services Administration (GSA)

Energy Conservation Guidelines for Existing
Office Buildings

Energy Conservation Design Guidelines for New
Office Buildings

Regulations and Codes

10 CFR 400 to 499 Energy
Federal Register

Handbooks
National Bureau of Standards (NBS)

NBS Handbook 135 Life Cycle Cost Manual for the Federal Energy
Management Program

Office of Management and Budget

Circular A-94 Discount Rates to be Used in Evaluating Time
Distributed Costs and Benefits

(Copies of specifications, standards, drawings, and publications required
by suppliers in connection with specified procurement functions should be

obtained from the procuring activity or as directed by the contracting
officer.)

2.2 Non-government documents. The following documents of the issue in
effect on the date of invitation for bids or request for proposal form a
part of this standard to the extent referenced herein. In the event of
conflict between the documents referenced herein and the contents of this
standard, the contents of this standard shall be considered a superseding
requirement.
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OTHER PUBLICATIONS:

American Society of Heating, Refrigerating, and Air Conditioning
Engineers (ASHRAE)

ASHRAE Handbook, Applications Volume
ASHRAE Handbook, Equipment Volume
ASHRAE Handbook, Systems Volume

904,C Energy Conservation in New Building Design

National Electrical Manufacturers' Association (NEMA)

MG-10 Energy Guide for Selection and Use of Polyphase
Motors
MG-11 Energy Management Guide for Selection and Use of

Single Phase Motors

Council of American Building Officials (CABO)
CABO Model Energy Code

Building Officials and Code Administrators International (BOCA), Inc.
BOCA Basic/National Energy Conservation Code

Brick Institute of America (BIA)
1750 01ld Meadow Road, McLean, VA 22102

4, 4A - 4H Technical Notes on Brick Construction

Commercial/Industrial Committee, Edison Electric Institute (EEI),
111 Nineteenth Street, N.W., Washington, D. C. 20036

EEI Energy Management Handbook
Technical society and technical association specifications and standards

are generally available for reference from libraries. They are also
distributed among technical groups and using Federal agencies.
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3.0 REQUIREMENTS

3.1 General. This standard establishes design requirements {as defined
in 6.2.2) prescribed by codes and industry standards and sets forth the
framework for comsidering and evaluating other design requirements for
energy management and conservation. The requirements of this standard
are not necessarily imposed on the designs of all physical facilities (as
defined in 6.2.2). The applicability of this standard is defined in the
FAA engineering requirement, task order or NAS subsystem or project
specification. All energy management and conservation measures (as
defined in 6.2.2) shall be cost effective and designs implementing these
measures shall be in accordance with FAA-STD-032.

3.1.1 Air traffic control (ATC) mission impact. The impact of an energy
conservation measure on ATC missions shall be assessed. No energy
management and conservation measure, regardless of its technical and
economic merit, shall degrade ATC mission objectives, safety and
reliability but rather shall enhance those objectives wherever possible.

3.1.2 Current proven technology. All designs shall be of current proven
technology. Systems and equipment shall be reliable, maintainable, and
readily available in the market place.

3.1.3 Design objectives. The energy related designs shall meet the
following objectives: '

a. Reduce the life cycle cost of energy consuming facilities, systems,
and equipmént;
b. Reduce the total cost of energy consumed;

c. Reduce the total energy consumption;

d. Promote the efficient use of energy through better control and
increased use of more efficient equipment;

e. Promote switching from petroleum based fuels and natural gas to
other energy sources such as sunlight and wind, etc.

3.1.4 Energy sources.

3.1.4.1 Non-renewable energy sources. In the selection and analyses of
non-renewable energy sources (as defined in 6.2.2) for any energy
consuming system, the most accurate applicable current and projected
prices and market availability of the various energy sources at the
project site shall be evaluated (as defined in 6.2.2). The availability
of the non-renewable energy, including the impact of disruptions due to
foreseeable fuel shortages, shall be considered for the duration of the
useful life of the physical facility. Specific data may be obtained from
the following sources:
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a., PFederal Register;

b. 10 CFR 436, Subpart A;

c. NBS Handbook 135;

d. Energy distribution utility companies in the area of the project.
3.1.4.2 Alternative/renewable energy sources. Alternative/renewable

energy sources (as defined in 6.2.2) shall be evaluated when they can be
shown to be cost effective and when otherwise directed by FAA.

3.1.4.2.1 Alternative/renewable electric power sources. Alternative/
renewable electric power sources shall be in accordance with FAA Order
6980.26. These sources include but are not limited to:

a. Sunlight;

b. Photovoltaic cells (as defined in 6.2.2);

c. Wind energy systems;

d. Fuel cells (as defined in 6.2.2);

e, Thermoelec?ric generators (as defined in 6.&.2);
f. Thermionic generators.

3.1.4.2.2 Solar thermal energy systems. Solar thermal energy (as defined
6.2.2) system design shall be in accordance with ASHRAE Handbook, Systems
and Applications Volumes and DOE/AD-0006/1, DOE/CS-0011 and
SOLAR/0811-79/01. Solar panels shall be vandal proof and shall be
installed where they will not be subjected to shade from trees, buildings
(as defined in 6.2.2), or other structures (as defined in 6.2.2). Freeze
protection shall be provided for hydronic systems.

3.1.4.3 Thermal energy recovery. Thermal energy (or heat) recovery
shall be evaluated for NAS physical facilities whenever there can be
shown an availability of excess or wasted energy and the simultaneous
need for that energy. The energy savings potential and cost benefits
depend primarily upon the number of hours per year that excess energy is
available and can be utilized for purposes that would otherwise require
the use of additional purchased energy. Recovered energy may be used for
conditioning of ventilation air, space heating and service water
heating. Design of and considerations (as defined in 6.2.2) for heat
recovery systems shall be in accordance with ASHRAE Handbook, Systems
Volume. Where the availability of excess energy and the need for that
energy are not simultaneous, consideration shall be given to storing
excess energy when available and using it at a later time.
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3.1.5 Climatic conditions and interior environments. Climatic
conditions and interior enviroanments for national standard and site
adapted designs shall be in accordance with FAA-STD-032.

3.2 National codes and industry standards. The design of all new
physical facilities and equipment shall, as a minimum, incorporate energy
management and conservation measures as prescribed and recommended in
nationally recognized codes and industry standards. Expansions to
existing physical facilities shall be considered as new facilities.
Rehabilitation and modernization projects for existing facilities shall
also incorporate energy management and conservation measures prescribed
by these codes and standards to the extent they are shown cost effective
based on economic analysis. The following are nationally recognized
energy codes and industry standards to be applied to FAA physical
facilities:

a. ASHRAE Standard 90A;

b. ASHRAE Standard 90C;

c. BOCA Basic/National Energy Conservation Code;

d. CABO Model Energy Code; .

e. NEMA MG-10; | : )
f. NEMA MG-1l.

3.3 Energy management and conservation measures. The following list
identifies energy management and conservation measures that shall be used
in the design or evaluated as potential candidates for implementation
into designs for new NAS facilities or expansions or modernizatioms to
existing NAS physical facilities. This list is not intended to be
comprehensive nor exclude other energy management and conservation
measures from evaluation.

3.3.1 Building. Primary consideration shall be given to non-energy
consuming or passive energy components and devices.

a. All exterior doors shall be equipped with automatic door closing
devices. _

b. Vestibules shall be prov1ded at moderately to heavily used exterlor
doors at manned physical facilities.

c¢. Vestibules shall be provided at loading dock areas at manned
physical facilities where doors open directly into a conditioned
space.
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d. The use of air curtain systems and transparent plastic curtain
strips shall be evaluated with the consideration of vestibules.

e. Thermal mass shall be considered and shall be in accordance with
BIA Technical Notes in Brick Construction, 4 and 4A through 4H.

f. High maintenance dynamic exterior shading devices, such as solar
tracking vertical louvers, shall not be used.

g. Consideration shall be given to placing insulation on building
exteriors in predominantly southern or warm climate areas.

h. Double reflective roofs with a ventilated space between roofs shall
be evaluated to reduce solar gain in unmanned facilities located

predominantly in southern and southwestern regionms.

i. Glass windows with high heat reflection capability or lower
emissivity shall be evaluated.

3.3.2 1Illumination.

3.3.2.1 Lamps. Lamps shall be the most efficient type suitable for the
application. Consideration shall also be given to the lamp's useful life
.and its rate of lumen depreciation which affects overall lamp
efficiency. Types of lamps shall include, but shall not be limited to:

a. Incandescent;

b. Fluorescent;

€. Mercury vapor;

d. Metal halide;

e. High pressure sodium;

f. Low pressure sodium.
3.3.2.1.1 Safety and security considerations. High efficiency lamps
shall be used. Consideration shall be given to the color rendition of

the candidate lamps and lighting system. Neither safety nor security
shall be compromised by their use.

3.3.2.1.2 1Incandescent lamps. The application of incandescent lighting
shall be restricted to areas of infrequent and short duration use, such
as in janitor's closets and remote unmanned facility toilet rooms.
Incandescent lamps shall only be used where clearly shown to be the most
cost effective type of lighting for those areas.
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3.3.2.2 Interior lighting. The actual power used for interior lighting
shall be as low as practical and shall not exceed 85% of the calculated
lighting power budget (as defined in 6.2.2).

3.3.2.2.1 Task lighting systems. Task lighting systems shall be
utilized whenever workspaces are designed for specific functions. Task
lighting shall be on a separate circuit from the main lighting systems.
Task lighting may be integrated in furniture or equipment.

3.3.2.2.2 Natural lighting. Natural lighting shall be utilized whenever
feasible. Automatic dimming and switching systems shall be evaluated
whenever natural lighting is available. Dimming devices shall be energy
savings type. Skylights shall be evaluated as sources of natural
lighting. Their use shall be determined by economic analysis and limited
to areas not requiring glare-free or. low ambient lighting systems.

3.3.2.2.3 Fixtures. Consideration shall be given to mobile fixtures and
to fixed fixtures with heat removal capability.

3.3.2.2.4 Controls. Manual and automatic lighting controls shall be
provided to avoid unnecessary consumption of electrical energy for
lighting. Controls shall include, but shall not be limited to the
following as applicable to the gpecific project:

a. Multiple switching;

b. Dimming devices;

¢ Key-activated switches;

d. Telephone signal-activated controls;

e. Three way switches;

f. Ballast load switching systems;

g. Door activated controls;

h. Photocell controls;

i. Photocell/timeswitch combination controls;

j. Dimmer/photocell combination controls;

k. Dimmer/timeswitch combination controls;

l. Radio-controlled high pressure sodium ballast system;

m. Personnel detection controls, such as ultrason1c, passive infrared,
active infrared, and acoustic;
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n. Centralized programmable lighting control systems.

3.3.2.3 Exterior lighting. Exterior lighting design shall provide safe
and secure access to and egress from NAS facilities. Calculations shall
include a cost-benefit analysis which compares the higher energy- ,
efficiency/lower first cost for larger fixtures to the higher operational-
efficiency and controllability of a greater number of smaller fixtures.

3.3.2.3.1 Excluded areas. Areas specifically excluded from
consideration for, exterior lighting include landscaping, general
architectural lighting, or general site lighting.

3.3.2.3.2 Control. The electrical design shall incorporate sufficient
system controls for exterior lighting to ensure energy-efficient
operation of the system. System controls shall be both ambient light
dependent and time/time-of-day dependent. Exterior lighting circuits
shall be divided by lamp type and site vicinity in such a manner as to
permit reductions in usable lighted parking zones and walk areas. The
design shall provide for couformity to seasonal, occupancy, and shift
changes common to the operation of larger manned facilities. For
unminned facilities, exterior lighting shall be controlled by a
manually-activated timer switch.

3.3.3 Electric power.

3.3.3.1 Electrical services. Electrical services shall be obtained at
the highest, most economically feasible voltage available. Consideration
shall be given to power company rate schedules, service and transformer
losses and service classifications.

3.3.3.2 Voltage drop and system losses. Voltage drop and system losses
shall be minimized.

3.3.3.3 Voltage balance. Voltage imbalance of three-phase power shall
be minimized.

3.3.3.4 Power factor correction. Where poor power factor results in a
penalty by the utility or where power factor is less than 85%, power
factor correction devices shall be evaluated. Economic analyses shall be
used to determine the relative cost effectiveness of installing the power
factor correction devices at the service entrance or at the individual
sources of poor power factor which is the preferred location. Preference
shall be given to the use of synchronous motors or to the replacement of
large motors with energy efficient motors exhibiting higher power )
factors. When power factor correction is required, it shall be increased
to the most cost effective level.

3.3.3.5 Transformers. The minimum transformer efficiency shall be 94%.
The temperature rise for a transformer shall be the lowest available that
is economically feasible for the size and type required.

10
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3.3.3.6 Motors. High efficiency motors shall be used. Single-phase
motors shall be selected in accordance with NEMA MG-1l. Polyphase motors
shall be selected in accordance with NEMA MG-10. Motors shall be sized
to handle design loads and designed for the particular euvironment
encountered. Where the motor load varies significantly for extended
durations, the use of multiple motors (i.e., a small and a medium size
motor) rather than one large motor shall be evaluated. Variable and
multispeed motors and motors with variable or multispeed drives shall be
evaluated. Variable frequency motor drives shall be utilized to the
greatest extent that is economically feasible.

3.3.3.7 Peak load demand shaving. Peak load demand shaving (as defined
in 6.2.2) shall be provided, where economically feasible, to reduce the
peak demand. Peak load demand shaving techniques shall not adversely
affect system reliability or maintainability. Peak load monitoring
equipment shall operate in the same time interval as the power company's
demand meter and if possible, shall utilize the power company's demand
metering pulse.

3.3.3.7.1 Demand shaving techniques. Demand shaving techniques shall
be considered, such as transfer of loads from normal power to standby
engine generator systems, where available. A life cycle cost (as defined
in 6.2.2) analysis shall be performed to determine-the most economical
engine generator system, gas, diesel, or gasoline. Consideration shall
be given to local cost and availability of the various fuel types.

Engine generator systems shall be carefully chosen to obtain the most
efficient combination possible for the particular size required. Engine
and generator efficiencies shall be reflected in the life cycle cost
analysis.

3.3.4 Heating, ventilating and air conditioning (HVAC) systems.

3.3.4.1 Distribution. Air and water transport factors shall be the
highest, most economical values consistent with ASHRAE Standard 90A. 1In
order to minimize the energy consumed in distributing the conditioned air
or thermal fluid, consideration shall be given to, but shall not be
limited to the following energy management and conservation measures.

a. Minimize heat transfer through duct and pipes;
b. Minimize the pressure rating of the air handling system;
c. Minimize air/water leakage.

d. Conduct trade-off study between an all-air system versus a hydronic
system;

e. Evaluate multiple delivery systems and multiple speed motors on
individual fans or pumps for reduced loads or for staging.

11
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3.3.4.2 (Controls. Control systems shall be compatible with the central
control monitoring system (CCMS) or the remote maintenance monitoring
system (RMMS) and shall be connected to these systems as directed by FAA.

3.3.4.2.1 Direct, indirect and combination controls. When there is a
choice between the type of equipment or system controls, direct controls
shall be preferred over indirect controls. Where both are used in
combination, direct controls, such as a room thermostat, shall override
indirect controls, such as a supply temperature coatroller or outside air
reset controller. Except at small and unmanned facilities, modulating
controls shall be preferred over on-off or two-position controls.

3.3.4.2.2 Central and localized control. Localized controls shall cause
heating or cooling energy to be consumed in proportion to the need.
Localized control systems shall be compatible with the central control
system. To the maximum extent practicable, all localized controls shall
be designed to be overridden by the central control system.

3.3.4.2.3 Dead band control. The dead band temperature difference
between the operation of the heating and cooling systems shall be
adjustable and shall be set typically where no heating or cooling is
provided until the space temperature is outside the specified dead band
range provided in FAA-STD-~032. Dead band control shall be used with the
economizer cycle (as defined in 6.2.2).

3.3.4.2.4 Economizer cycle. Economizer cycle, allowing up to 100
percent outside air into the conditioned space, shall be used where it is
cost effective and its use results in energy savings. Economizer cycle
may be of the type regulated by outdoor air dry bulb temperature or by
total heat content (enthalpy) of outdoor and indoor air. In high humidity
areas, the total heat content economizer cycle shall be preferred over
the outdoor air temperature type to ensure that additiomal load is not
placed on the air conditioning system. The use of the economizer cycle
shall be weighed against its effect upon recoverable heat energy so that
useful recoverable heat energy is not arbitrarily exhausted from the
conditioned space.

3.3.4.2.5 Load reset control. Load reset control, such as an outdoor
air temperature reset control in a hydronic heating system or a room or
zone thermostat to override a cooling coil discharge thermostat, shall be
used to help reduce energy consumption which may be caused by the use of
indirect controls.

3.3.4.2.6 Timed set-back controls. Timed set-back controls such as
time-of-day, night, and weekend set-back, shall be used to reduce energy
consumption during the period of time when heat or cooling is not

needed. Set-back controls shall provide minimum conditioning to maintain
set back temperature during non-occupied periods. Timed set back
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controls shall be evaluated to ensure that excessive energy is not
consumed during warm—up or cool-down periods to the extent that the

benefits to be derived from the controls have been severely curtailed or
eliminated.

3.3.4.2.7 Anticipatory controls. Anticipatory coatrols, such as
automatic warm-up or cool-down cycles, shall be used to reduce or
otherwise minimize energy consumption. Anticipatory controls shall
"anticipate the need for heating or cooling cycle so that space conditions

will be gradually changed to the desired environment by the time the
change is required.

3.3.4.2.8 Chilled water temperature controls. Chilled water supply
temperature shall be selected at the highest level possible consistent
with room humidity requirements to reduce energy requirements of water
chilling equipment. Temperature range shall be maximized to reduce water
flow rates and minimize pump energy and power requirements.

3.3.4.2.9 Chilled water flow control. Chilled water systems shall be
designed for variable/staged flow to minimize pumping energy and
distribution losses. Designs shall provide for minimum flow necessary
through water chillers to prevent freeze-up. Two-way modulating control
valves shall be used at terminal cooling units. :

3.3.4.3 Air filtration. Air filtration efficiency shall be appropriate
for the area served and shall be in accordance with the recommendations
contained in the ASHRAE Handbook, Systems and Equipment Volumes. Initial
and final pressure losses for filters shall be optimized to minimize
energy and power requirements for the air handling system.

3.3.4.4 Ventilation requirements. Except with economizer operation,
outside air ventilation requirements shall be kept to a minimum but shall
neither violate code nor create any unsafe or hazardous conditioms.
Ventilation requirements shall be in accordance with FAA-STD-032.

3.3.4.5 HVAC system types. The compatibility of the system type and
method of control to the area, facility or equipment served shall be of
primary consideration in order to avoid unnecessary energy consumption.
Upon analyzing the various system types, consideration shall be given to
the following energy consumption comparisons.

a. Unitary systems generally consume less energy than central systems;

b. Single zone central systems are generally more efficient than
multizone central systems;

¢. Induction systems are generally more efficient than all-air systems.
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3.3.5 HVAC equipment.

3.3.5.1 Heating equipment. Heating equipment shall be evaluated on the
basis of maximum efficiency over the operating range of the equipment
when cost effective.

3.3.5.2 Air conditioning equipment and heat pumps. Air conditioning
equipment and heat pumps shall be evaluated on the basis of maximum
coefficient of performance (COP) over the operating range of the
equipment when cost effective.

3.3.5.2.1 Compressors. Compressors, such as reciprocating and
centrifugal, shall be evaluated on the basis of full and partial load
performance. The use of hot gas bypass shall be avoided. Variable speed
drives and capacity control by adjustable inlet vanes shall be evaluated
for partial load conditions.

3.3.5.2.2 Staging and arrangement. The size and quantity of equipment
shall be determined from the operational profile of the physical
facility. Equipment shall be arranged in series or parallel and shall be
staged such that the minimum number of units are operating at or near
maximum efficiency to meet the load requirements. '

3.3.5.3 Dehumidification equipment. Dehumidification equipment shall be
evaluated on the basis of maximum pints of water per hour per input kW.

3.3.5.4 Humidification. Steam humidification boilers shall be evaluated
on the basis of maximum efficiency and shall be controlled by room
sensor. The room sensor shall shutdown the boiler when there is no
demand for humidification.

3.3.6 Service (domestic) hot water systems.

3.3.6.1 Storage capacity and recovery rate. Except for energy demand
control, the storage capacity and recovery rate shall not exceed the

design demand load requirements. Storage tank and equipment shall be
" insulated. Storage tank water temperature shall be kept as low as

practical within code. Storage tank water temperature shall not exceed
105°F. :

3.3.6.2 Distribution. Hot water distribution may be by direct discharge
(non-recirculating) or recirculating. All piping shall be insulated.

3.3.6.2.1 Recirculating pump. The selection of the recirculating pump
shall be based upon optimization of minimum horsepower and maximum

efficiency. Pump operation shall be automatically controlled by timer or
aquastat.
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3.3.6.2.2 Recirculating versus non-recirculating. A trade-off study
shall be conducted to determine which system results in the minimum
energy consumption, including pump energy and heat losses.

3.3.6.3 Dishwasher hot water supply. Dishwasher hot water supply shall
be independent from domestic hot water system where practical. The use
of electric booster heaters shall be avoided; where necessary limiting
controls shall be evaluated to avoid excess peak electric power demand.
Consideration shall be given for dishwashers designed spec1f1ca11y for
use with normal (105°F) domestic hot water temperature.

3.3.6.4 Energy demand control. Consideration shall be given to
increased storage and reduced recovery rate of electric water heaters for
electricity demand control, particularly where the service water heating
energy requirements exceed 20 kW. The same principle shall apply to
gas—-fired water heaters subject to penalties for gas consumption under
interruptible service conditions.

3.3.6.5 Fixtures. Fixtures shall be water-saver type with flow
restrictors and automatic shut-off features. Fixtures shall not be a
nuisance to the user which may result in overuse and defeat the purpose
of its special design feature.

3.3.7 Process equipment. Process equipment energy is that which is
consumed for purposes other than for comfort conditioning and

* illumination. In NAS facilities this equipment is largely comprised of
navigation, communication, surveillance, and other electronic equipment
as well as data processing equipment. Energy management and couservation
requirements for this type equipment are provided in facility development
specifications for each subsystem or project.

3.3.7.1 Heat recovery. Since process energy consumption normally
results in additional energy requirements imposed on building
environmental control systems, these systems must be examined (as defined
in 6.2.2) for potential energy management and conservation measures. In
particular, these systems shall be evaluated for energy recovery for
preheating ventilation air or heating adjacent spaces.

3.3.7.2 Equipment enclosures. Equipment enclosures (as defined in
6.2.2) shall be evaluated as an energy management and counservation
measures for electronic process equipment in unmanned facilities. The
enclosure would provide a means to condition the minimum volume necessary
to house and access the equipment for maintenance. Work areas outside
the enclosures would then be designed for broad dead band temperatures.

3.3.8 Thermal energy recovery. Thermal energy (heat) recovery shall be
evaluated for physical facility equipment and systems. In particular,
consideration shall be given to recovery of excess energy from power
conditioning equipment for heating adjacent battery rooms, engine
generator rooms and other ancillary spaces.
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3.3.9 Energy and load management. Energy management and control systems
designed to reduce energy use or reduce energy costs shall be evaluated
for use at NAS physical facilities. Energy management and control
systems shall be evaluated for control througheut the physical facility,
control of a group of systems or devices, or control of an individual '
device or system.

3.3.9.1 Localized energy management and countrol systems. Localized
energy management and control systems provide independent, relatively low
cost control for specified systems and equipment. Each local controller
is independently controlling its specified system or equipment and
without acting in conjunction with any other controlling device.
Localized energy management and control systems include time controls,
automatic temperature setback/setup controls, economizer cycle controls,
supply temperature reset controls and dead band controls.

3.3.9.1.1 Dead band control system. A dead band coantrol system operates
solely on the basis of room temperature. It establishes a relatively
wide range (dead band) over which no heating or cooling is provided. As
the temperature falls below or rises above dead band settings, heating or
cooling is gradually increased. A space demand reset control is provided
which uses space temperature to automatically readjust the temperature of
the air being supplied to heat or cool the space. A dead band control is
applicable to HVAC systems which provide heating and cooling in sequence;
it can be used effectively even when these systems have economizer cycle
controls or are interfaced with higher levels of energy management
control systems.

3.3.9.1.2 Chiller energy management controller. A chiller energy
management controller uses programmed logic to load, unload, start, and
stop centrifugal chillers. The controller also resets suction
temperature automatically by sensing load requirements; remotely monitors
and displays inlet vane position in percentage, as well as chiller
operating hours; and starts the standby chiller automatically, when
needed.

3.3.9.2 Remote limited and multifunction energy management control
system. Remote limited and multifunction energy management control
system devices are typified by a limited function demand controller,
which interfaces with numerous energy consuming devices and systems to
limit electrical demand. Energy management control system devices are
programmable through use of microprocessors and provide for multifunction
capability in a common enclosure. Remote limited and multifunction
energy management control system devices usually are most applicable when
the functions to be performed are limited, and there are fewer than one
hundred (100) points to be monitored and controlled.

3.3.9.2.1 Demand controller. A demand controller prevents electrical
demand from exceeding a predetermined maximum. Certain interruptible
non-critical or secondary loads are connected to it. As usage approaches
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maximum during an interval, secondary loads are shed. When usage
subsides, or when the demand interval ends, the secondary loads are
restored. Demand controllers shall be designed to contend with present
utility rate structures and metering methods and to adjust to changes
that might be imposed by utilities. Demand countrollers shall be designed
s0 as not to interfere with essential facility operationms.

3.3.9.3 Centralized computer-based energy management control system. A
centralized computer-based energy management coutrol system comprises a
microcomputer or minicomputer to monitor and control various points.
Man-machine interface usually occurs in a master control room which
contains various operator consoles. In some cases the computer and
support devices are remote with data generated in the building being
transmitted to the computer via leased telephone lines. Ceéntralized
computer-based systems usually are appropriate when:

a. Optimization functions are needed;

b. Control decisions are to be based on the number of parameters and
conditions involved, and on the series of events which occur;

¢. There are 200 or more points.

3.3.9.3.1 Chiller optimization. Chilled water optimization shall be

evaluated for chilled water plants with multiple chillers. The

optimization program selects the chiller or chillers required to meet the .
load with minimum energy consumption. System incorporates interlocks

with chilled water pumps, condenser water pumps and automatic valves for

isolation of non-operating pumps and chillers.

3.3.9.3.2 Chilled water temperature reset. Automatic chilled water
temperature reset shall be evaluated to reduce energy input per ton of
refrigeration. Chiller discharge temperature is reset upward during
non-peak periods to the maximum which will satisfy space cooling and
dehumidification requirements. The chilled water temperature is reset
upward until the required space temperature or humidity can no longer be
maintained. This determination is made by monitoring positions of
chilled water valves on various cooling systems or by monitoring space
temperature and humidity conditions.

3.3.10 Other energy management and conservation measures. Other energy
management and conservation measures shall be identified and evaluated to
determine potential candidates for implementation into designs for new
facilities or expansions or modernizations to existing physical
facilities. The following referenced documents shall be used for
identifying potential energy management and conservation measures for

evaluation. Only those measures applicable to NAS physical facilities
shall be considered.

17

Information Handling Services, 1999
August 11, 1999 10:38:37



FAA-STD-033 B 9003329 0008551 Tu4T WA

FAA-STD-033
April 29, 1986

DOE/CS-0132 Architects and Engineers Guide to Energy
* Conservation in Existing Buildings
DOE/CS-0133 Identifying Retrofit Projects for Buildings
GSA Energy Conservation Guidelines for Existing
Office Buildings
GSA Energy Conservation Guidelines for New Office
Buildings
EEI - Energy Management Handbook

3.4 Energy consumption baseline and profile. An annual energy
consumption baseline (as defined in 6.2.2) of all candidate energy
sources under consideration shall be developed in accordance with ASHRAE
90C. The annual energy consumption baseline shall be provided for each
new building or new energy consuming mechanical or electrical system,
whichever represents the major design. All non-major design items shall
be incorporated within the overall major design for the purpose of
developing the annual energy consumption baseline. Energy units and
conversion factors shall be as provided in 10 CFR 436, Subpart C.
Preference shall be given to the utilization of alternative/renewable
energy sources. Energy consumption baseline and profile shall include
process energy required to power electronic equipment. The analysis
shall clearly differentiate between the energy reduction attributed to
the use of electronic equipment and the amount saved by energy management
and conservation measures for the physical facilities.

3.4.1 National standard design. Energy consumption baselines shall be
developed using the highest summer and lowest winter temperatures
provided in the table of summer and winter climatic zones (as defined in
6.2.2) in FAA-STD-032 for each summer and winter climatic zone.

3.4.2 Site adapted design. An hour-by-hour fuel and energy consumption
profile (as defined in 6.2.2) for each energy consuming system shall be
developed for the hottest and coldest days and for a design summer (2-1/2
percent column) and winter (97-1/2 percent column) day for the location
under consideration. Each profile shall be for a 24-hour period starting
at midnight and shall include each candidate energy source under
consideration and the overall sum total of these sources. When specified
in an FAA engineering requirement, task order, or NAS subsystem or
project specification, an hour-by-hour fuel and energy consumption
profile shall be developed in the manner cited above for 8760 hours per
year.

3.5 Economic analyses.

3.5.1 General. Unless otherwise stated, energy management and
conservation measures for design or retrofit shall be analyzed for
maximum cost-effectiveness. The type of economic analyses (simple
payback or life cycle cost) shall be as provided in FAA engineering
requirement, task order or system or subsystem specification. Where
implementation of energy management and conservation measures is made
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from selections based upon different types of economic analyses,
life~cycle cost analysis (LCCA) shall be performed om all such energy
management and conservation measures. The economic life of physical
facilities is provided in FAA-STD-032.

3.5.2 Exceptions. For new physical facilities economic analyses will
not be required for energy management and conservation measures imposed
by national codes and industry standards.

3.5.3 Standard. Standard economic analyses shall be in accordance with
10 CFR Part 436, Subpart A. The energy management and conservation
measures under analyses shall pass the presumption test under Section
436.13 of 10 CFR Part 436, Subpart A, prior to assessing cost
effectiveness.

3.5.3.1 Economic feasibility.

3.5.3.1.1 Estimated simple payback time. Except for alternative/
renewable energy source conservation measures, an energy management and
conservation measure shall be considered economically feasible if its
estimated simple payback time is less than or equal to six years.

3.5.3.1.2 Life cycle cost analyses. Except for alternative/renewable
energy source conservation measure, an energy management and conservation
measure shall be considered economically feasible if its savings-to-
investment ratio (SIR) is greater than or equal to one.

3.5.3.1.3 Alternative/renewable energy sources. The test for economic
feasibility and other economic factors for analyses of energy management
and conservation measures involving use of alternative/renewable energy
sources will be provided by FAA.

3.5.4 Analyses of multiple energy management and conservation measures.
The cumulative effect of implementing more than one energy management and
conservation measure shall be taken into account by using this or an
equivalent procedure subject to FAA approval:

a. Calculate the energy savings on all energy management aand
conservation measures.

b. Rank the energy management and conservation measures in order of
decreasing SIRs or increasing estimated payback time, depending
upon the type of economic analysis being used.

c. Starting with the most cost-effective energy management and
conservation measure as ranked above, reduce the total energy use
(Btu or kWh) by the amount of energy it conserves. This result,
i.e., the reduced total energy use, becomes the basis for the
calculation for the second ranked energy management and

‘conservation measure. '
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d. Continue successively in the same manner with each energy
management and conservation measure until the calculations have

been done for all ranked energy management and coaservation
measures.

e. Recompute the SIR or estimated simple payback times based upon
taking the cumulative effect into account by using the successively
reduced calculated total energy use.

3.5.5 Computational requirements. NBS Handbook 135 and Office of
Management and Budget Circular A-94; which contains economic data,
worksheets, computer programs, discount rates and methods; shall be used
with 10 CFR 436, Subpart A.

3.6 Selection and implementation of energy management and conservation
measures. Unless otherwise directed by FAA, all energy management and
conservation measures shall be implemented into the design in the

following order of preference within the constraints of constructioan time
and budget:

a. 1imposed national code and industry standard energy management
conservation measures

b. ranked in order candidate energy management and conservative
measures

Whenever the estimated simple payback times or the SIRs of two energy
management and conservation measures are within 10 percent, preference
- shall be given to the design feature exhibiting the greater energy
savings which exceeds by at least 5 percent the energy saving of the
energy management and couservation measures with the lower estimated
simple payback time or higher SIR provided that reliability is not
compromised by the more favorable energy conscious selection.

3.7 Quality assurance requirement. All designs implementing energy
management and conservation measures for new physical facilities and
modifications to existing physical facilities shall be in accordance with
FAA-STD-032 and shall meet national and regional standards for
construction, operation and maintenance and shall be subject to the
scrutiny of the Joint Acceptance Inspection. Tests shall be conducted to
ensure the validity of design or economic analysis techniques which have
not been proven by previous application.

3.7.1 Internal design review. The architect or engineer (A/E) shall
continually monitor and fully coordinate all assessments, economic
analysis, designs, site inspections, site investigations, reviews and
document preparation efforts. Preparation of specialized portions of
designs shall be accomplished, or supervised by, and certified by
experienced persons having state registration in the applicable field.
Original tracings of all drawings, the first page of all specificatious,
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estimates, and similar deliverables shall be certified and signed by the
A/E. The signature shall appear under the A/E's printed name and over
the affixed replica of the professional seal or registration certificate
number. Unless otherwise waived by FAA, each deliverable item requiring
signature shall bear the signature of the registered professional person
of the respective disciplines as applicable: civil, structural,
architectural, mechanical, and electrical. In addition all structural
calculation sheets, divisions, and other structural documents shall have
the signature and seal of a professional structural engineer. The
requirement for signatures by registered professional structural
engineers will not be waived.

3.7.1.1 Seismic Zone IV. All structural documents prepared for Seismic
Zone IV shall be sealed by a registered structural engineer from a state
in which the facility will be located.

3.7.1.2 Unique design techniques. The A/E shall conduct such tests as
are necessary to ensure validity of design techniques which have not been

proven by previous application. The A/E shall prepare and submit reports
on findings.
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4. QUALITY ASSURANCE PROVISIONS
This section is not applicable to this standard.

5. PREPARATION FOR DELIVERY

This section is not applicable to this standard.
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6. NOTES

6.1 Additional data required. Attention of procurement request
initiators is invited to the items listed below which should be covered

in the system/subsystem or engineering services specification or coatract
schedule.

6.1.1 General requirements. Specifications should not categorically
impose all requirements of this standard. Only those requirements which
are applicable to. the specific project should be imposed. Identify FAA
system/sub-system or equipment to be served by the physical facility.
Specify the deliverables. Specify those energy management and
conservation measures that should not be considered or evaluated.
Specify any deviations from this standard (3.1).

6.1.2 Alternative/renewable energy sources. Provide direction to A/E on
the implementation or evaluation of alternative/renewable energy

sources. Provide economic incentive factors (if any) and other relevant
economic data for economic analysis. Provide direction for disposition
of these energy management control systems when alternative/renewable
energy sources are determined not to be ecomonically feasible (3.1.4.2
and 3.5.3.1.3).

6.1.3 Facility occupancy. Specify facility human occupamcy, i.e.,
number of persons, specific work areas, duration of work periods, level
of activity, etc. for A/E determination of environmental requirements and
automatic controls (3.3.2.2.1, 3.3.2.2.4 and 3.3.4.2.6).

6.1.4 Electric power demand control. Specify interruptible non-critical
and secondary loads that may be connected to the demand controller.
Specify essential facility operations which are not to be interfered w1th
(3.3.3.7 and 3.3.9.2.1).

6.1.5 Controls connected to the CCMS or RMMS, Specify whether or not
controls shall be connected to the CCMS and RMMS and indicate
compatibility sequences of these controls (3.3.4.2).

6.1.6 Process equipment. Specify energy management and coanservation
requirements for process equipment (i.e., navigation, communication,
surveillance, and other electronic and data processing equipment) (3.3.7).

6.1.7 Site adapted designs. Specify when an hour-by-hour fuel and

energy consumption profile shall be developed for the entire 8760 hours
in a year (3.4.2).
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6.1.8 Economic analysis Specify the type of economic analyses, i.e.,
estimated simple payback period or life cycle cost analysis. Specify any
exceptions to the maximum payback period or minimum saving-to-investment
ratios which are imposed herein (3.5.1).

6.1.9 Selection and implementation of energy management and conservation
measures. Specify deviations from standard. Provide constraints
including construction time and budget (3.6).

6.1.10 Preparation for delivery. Specify requirements for deliverables,
and post design delivery requirements, if any. Indicate if signature of
registered professional person is waived (3.7.1).

6.2 Acronyms, abbreviations and definitionms.

6.2.1 Acronyms and abbreviations. The following are definitions of
acronyms and abbreviations used in this standard.

A/E Architect/Engineer
ASHRAE American Society of Heating, Refrigerating, and Air
Conditioning Engineers

ATC Air Traffic Control

BIA Brick Institute of America

BOCA Building Officials and Code Administrators
Btu British Thermal Unit

CABO Council of American Building Officials
CCMS Central Control Monitoring System

CFR Code of Federal Regulations

cop Coefficient of Performance

DOE Department of Energy

EEI . Edison Electric Institute

°F Degrees Fahrenheit

FAA Federal Aviation Administration

GSA General Services Administration

HVAC Heating, Ventilating, and Air Conditioning
kW kilowatt

kwh kilowatt Hours

LCCA Life Cycle Cost analysis

NAS National Airspace System

NBS National Bureau of Standards

NEMA National Electrical Manufacturers Association
RMMS Remote Maintenance Monitoring System

SIR Savings-to-Investment Ratio
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6.2.2 Definitions.

6.2.2.1 Alternative energy sources. Alternative energy sources are
those which are neither strictly classed as renewable nor non-renewable.
The sources include thermoelectric genmerators, fuel cells, and thermionic
generators, etc.

6.2.2.2 Climatic zone. A geographic area with a defined range of summer
and winter conditions. Climatic zones are further defined in FAA-STD-032.

6.2.2.3 Consider. The word "consider" and all derivations, such as
"consideration" and "shall be considered" mean that a candidate energy
management and conservation measure is to be evaluated and analyzed for
technical merit, practicality, and economic feasibility. "Consider" does
not mean to give a candidate measure a passing thought, but rather, to
perform an indepth analysis on it and include the analysis in the report.

6.2.2.4 Energy consumption baseline. An energy consumption baseline is
a tabulation of the estimated quantities of fuel and energy sources
required to meet the needs of a new or modified physical facility. The
tabulation can be for hourly, daily, or annual energy consumption as
needed to fulfill the requirements of the task. Energy consumption
baselines can be provided for national standard and site adapted designs
and are based upon specified interior/exterior conditions. The .
information may be used in FAA's energy management reporting system as
reference data. )

6.2.2.5 Energy consumption profile. An energy consumption profile is
similar to an energy consumption baseline, except that the profile is
based upon hourly changes in the interior/exterior conditions. An energy
consumption profile can be developed for a 24-hour period or the entire
year (8760 hours). Profiles can only be developed for site adapted
designs and may also be used as a data reference by the FAA in its energy
management reporting system.

6.2.2.6 Energy management and conservation measure. An energy
management and conservation measure is a means or method which is
primarily intended to reduce emergy comsumption, or to result in reduced

energy consumption or to allow the use of alternate and renewable energy
sources.

6.2.2.7 Evaluate. For words such as "evaluate", "evaluation", and
"shall be evaluated", see "consider".
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6.2.2.8 Economizer. Economizer or economizer cycle is a process in
heating, ventilating and air conditioning whereby outside air is used to
condition the interior space rather than using the mechanical systems
except fans. Economizer cycle is used under specific temperature and
humidity ranges and is employed to save energy.

6.2.2.9 Examine. Examine means to consider for technical merit.

6.2.2.10 Fuel cell. A fuel cell converts energy generated by chemical
reaction into electrical energy. 1Its function is similar to a battery
except that the chemicals generally are supplied from outside the cell.

6.2.2.11 Life cycle cost. Life cycle cost means the total costs of
owning, operating, and maintaining a building over its useful life,
including its fuel and energy costs, determined on the basis of a
systematic evaluation and comparison of alternative building
space-conditioning systems, except that in the case of leased bu11d1ngs,
the life cycle cost shall be calculated over the effective remaining term
of the lease.

6.2.2.12 Lighting power budget. A lighting power budget is the upper
limit of power to be available to provide the lighting needs in
accordance with criteria and calculation procedures provided in
ASHRAE 90A.

6.2.2.13 Non-renewable energy source. Non-renewable energy source
refers to resources such as fuel oil, gasoline, natural gas, liquified

petroleum gas, coal, and purchased steam or electr1c1ty generated from
such resources.

6.2.2.14 Peak load demand shaving. Peak load demand shaving is a
process by which electric loads are shed or transferred to standby
generator power in order to reduce electric utility power charges wh1ch
are imposed for dramatic increases in power consumption.

6.2.2.15 Photovoltaic. A photovoltaic system converts sunlight directly
into electricity.

6.2.2.16 Physical facility. The total plant required for a subelement
or subsystem to function. The physical facility will house, support or
protect the subelement or subsystem at a particular geographic location.
The physical facility will have various physical characteristics in
accordance with the function of the subelement or subsystem. The

physical facility can be of the following types depending on the required
function:

a. Building - Consists of walls and a roof either single story or
multi-story constructed of various material; usually fixed in
location and housing personnel and equipment. The building may
include air conditioning, .power, etc., if required for the
particular application.
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b. Structure - Composed of interrelated parts which together form a
structural entity, usually fixed in location containing equipment
and which may be manned or unmanned. The structure may include air
conditioning, power, etc., if required for the particular
application.

c. Enclosure - Interrelated parts which surround or shut in equipment,
fixed or movable, usually unmanned. The enclosure may include air

conditioning, power, etc., if required for the particular
application.

6.2.2.17 Requirement. A specified capability which must be provided by
the system, subsystem, end item, contractor, etc. Type of requirements
include operational, functional, performance, interface, facility, and
verification requirements.

6.2.2.18 Renewable energy source. Renewable energy source refers to
resources such as sunlight, wind, geothermal, biomass, solid waste, or
other regenerating sources.

6.2.2.19 Solar energy. Energy derived from the sun directly through the
solar heating of air, water, or other fluids, by electricity produced
from solar photovoltaic or solar thermal processes, or indirectly from
the use of wind, biomass or small scale water power.

6.2.2.20 Thermoelectric generators. Thermoelectric generators convert
heat energy directly into electricity by using the thermocouple
principle. They may be fossil-fueled or radioisotope-fueled.

6.3 Suggested computer programs. Computer program software may perform
peak load calculations and the hour-by-hour calculations consistent with
this standard. Computer analyses may be used to aid the designer in
calculating energy loads, energy consumption, highlighting energy end
losses, selecting the best HVAC equipment, sizing equipment capacity for
efficiency and economy, and testing effectiveness of differing building
characteristics, orientation, and exterior environments as described in
this standard. Computer analyses and computer-aided design may be used
whenever LCCA will be applied to the design options. Below is a list of
suggested software. The list is by no means complete and the A/E is
urged to use other programs subject to approval by FAA.

a. Solar
Name Source
SOLCOST Control Data's CYBERNET Services
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b. Building form, exterior and interior

Name

ECUBE 75

SUNSET

Glass Comparison
ARK-2

B,0.P.
CCB/CALERDA

¢c. Heating, Ventilating and Air

Name
ECUBE 75
NBSLD
BLAST

CCB/CALERDA

HCC-III (Mini-Deck)
Equipment Selection
Duct Program

Several

Several

Fan Static Calculations
Energy Calculations I

& I1

d. Domestic Water Piping Design

Name

Piping Program
Several
Several

e. Lighting

Name

Lighting II
Lighting

Interior Lighting
Analysis & Design
Lighting Program
Lighting Program
Lighting Program
Lumen II

Day lighting

Source

Control Data's CYBERNET Services
Dubin - Mindell - Bloome Associates
Libbey~Owens—-Ford

Perry, Dean & Stewart

Skidmore, Ownings & Merrill

Control Data's CYBERNET Services

Conditioning

Source

Control Data's CYBERNET Services
Control Data's CYBERNET Services

U. S. Army Construction Engineering
Research Laboratory at Campaign, I1ll.
Control Data's CYBERNET Services
APEC

Trane Co.

APEC

Dalton, Dalton, Little & Newport
Giffels Associates, Inc.

Giffels Associates, Inc.

ASHRAE Publications Sales Department

Source

APEC

Dalton, Dalton, Little & Newport
Giffels Associates, Inc.

Source

APEC
Dalton, Dalton, Little & Newport

Giffels Associates, Inc.

Isaac Goodbar

Illumination Computing Service
Ian Lewen

Smith, Hinchman & Grylls
Libbey—-Owens-Ford
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f. Electrical Demand

Name Source
Electrical Demand Giffels Associates, Inc.
Load Study

g. Energy Audit and Baseline

Name Source
Energy Programs (EP) Control Data's CYBERNET Services

h. Energy Audit and Life Cycle Cost Analyses

Name Source
Energy Analyst American Energy Services, Inc.
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August 13, 1975
SUPERSEDING FAA-STD-010b
dated 10/27/72

DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRATION
STANDARD

GRAPHIC SYMBOLS FOR DIGITAL LOGIC DIAGRAMS

CHAPTER 1. SCOPE

1. SCOPE, This standard prescribes the graphic symbols to be used in the
preparation of digital logic diagrams,

CHAPTER 2. PURPOSE

2. PURPOSE, The purpose of this standard is to provide guidance to personnel
involved in the preparation of digital logic diagrams requiring the use of
graphic symbols.

CHAPTER 3. REQUIREMENTS

3. APPLICATION. This standard is to be used in the preparation of digital
logic diagrams for all FAA techmical documentationm,

4., GRAPHIC SYMBOLS. Graphic symbols used for digital logic diagrams shall
be those specified in the latest issue of American National Standard
Institute (ANSI) Y32.l4, Graphic symbols not listed in ANSI Y32,14 shall not

be used without approval,

NOTICE:

Contractors should submit requests for approval of non-listed symbols to the
Contracting Officer.

Information Handling Services, 1999
August 11, 1999 06:22:12



B 9003329 0011337 375 M

FAA-STD-010c¢ -2-

Contracting Officers and all other FAA personnel shall obtain approval of
all non-listed symbols from the Reliability Engineering Branch, ARD-350,
prior to their use.

(Contractors having a need for this standard may obtain a copy from the
Contracting Officer in the Federal Aviation Administration Office issuing

the invitation for bids or request for proposals. Requests should fully
identify the material desired; that is, the complete document number, date
and title, also requests should cite the invitafion for bids, request for
proposals, or the contract involved, or other use to be made of the requested
material).

(Information on obtaining copies of ANSI publications should be directed

to American National Standards Institute, Inc., 1430 Broadway, New York,
New York 10018).

INDEX OF DOCUMENTS

ANSI Y32,14-1973 Graphic Symbols for logic diagrams (two-state
devices)
% s * * *
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FOREWORD

This standard establishes a data communications architecture and defines the protocol standards for
open systems communications within the National Airspace System (NAS). The architecture defined
in this standard is based on the seven layer, Open Systems Interconnection (OSI) Basic Reference
Model, as described in the International Organization for Standardization ISO) document 7498-1.

The NAS will consist of various types of processors and communications networks procured from a
variety of vendors. A well defined data communications architecture is required to ensure
interoperability between NAS open end-systems.

This standard includes definitions in section 6.1.
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1. SCOPE

1.1 Scope. This standard specifies a minimal set of protocol and service requirements for the
National Airspace System (NAS). The minimum set defined herein may exceed the minimal
requirements for a particular end-system, but is necessary to facilitate interoperability. Additional
protocols and services may be implemented for interfacing NAS open end-systems by mutual
agreement. Requirements for NAS open end-system connectivity to the Aeronautical
Telecommunication Network (ATN) are contained in the International Civil Aviation Organization
(ICAO) ATN Manual.

The communications architecture and protocols described herein shall be used by Federal Aviation
Administration (FAA) in the development of interface requirements as part of the design,
procurement, and overall data communications planning of the NAS.

1.2 Purpose. The purpose of this standard is to establish a communications architecture for the
modernization of NAS data communication systems. This standard also facilitates a migration for the
implementation of OSI standards [ISO, International Telegraph and Telephone Consultative
Committee (CCITT), American National Standards Institute (ANSI)] for existing NAS end-systems.
It also facilitates interoperability of these systems. The communications architecture defined in this
standard will incorporate FAA-developed standards, which are OSI compliant, where
international/national standards are not available or feasible in meeting NAS-specific data
communications requirements.
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2. APPLICABLE DOCUMENTS
2.1 Government Documents. The following documents form a part of this standard to the extent

specified herein. In the event of conflict between the documents referenced herein and the contents
of this standard, the contents of this standard shall be considered the superseding requirement.

FAA Standards
FAA-STD-042 National Airspace System (NAS) Open Systems
Interconnection (OSI) Naming and Addressing, January 9,
1992
FAA-STD-043 National Airspace System (NAS) Open Systems
Interconnection (OSI) Priority, January 9, 1992
FAA-STD-044 National Airspace System (NAS) Open Systems
Interconnection (OSI) Directory Services, October 23, 1992
Federal Standards
FED-STD-1020A Electrical Characteristics of Balanced Voltage Digital
Interface Circuits
FED-STD-1030A Electrical Characteristics of Unbalanced Voltage Digital
Iterface Circuits
FED-STD-1032 High Speed 25-position Interface for Data Terminal
Equipment and Data Circuit-Terminating Equipment
FIPS PUB 107 Baseband Carrier Sense Multiple Access with Collision
Detection Access Method and Physical Layer Specifications
and Link Layer Protocol
FIPS PUB 146-1 Government Open Systems Interconnection Profile
(GOSIP), Version 2.0
FIPS PUB 154 High Speed 25-position Interface for Data Terminal
Equipment and Data Circuit-Terminating Equipment
ional Insti f 1
NIST SP-500-206 Stable Implementation Agreements for OSI Protocols,
Version 4
2.2 Non-Government Documents
ni ies Associati
EIA-232D/E Interface Between Data Terminal Equipment and Data
Circuit-Terminating Equipment Employing Serial Binary
Data Interchange
3
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CCITT V.24

CCITT V.28

CCITT V.32A

CCITT V.35

CCITT X.21 bis

CCITT X.25

CCITT X.29
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EIA-530 High Speed 25-position Interface for Data Terminal
Equipment and Data Circuit-Terminating Equipment
RS-232C Interface Between Data Terminal Equipment and Data
Circuit-Terminating Equipment Employing Serial Binary
Data Interchange
RS-422A Flectrical Characteristics of Balanced Voltage Digital
Interface Circuits
RS-423A Electrical Characteristics of Unbalanced Voltage Digital
Interface Circuits
International Civil Aviation Qrganization
ICAO ATN Manual Manual of the Aeronautical Telecommunication Network,

Second Edition, June 18, 1993

List of Definitions for Interchange Circuits Between Data
Terminal Equipment and Data Circuit-Terminating
Equipment

Electrical Characteristics for Unbalanced Double-Current
Interchange Circuits

Family of 2-wire, Duplex Modems Operating at Data
Signalling Rates of Up to 9600 Bit/s for Use on the General
Switched Telephone Network and on Leased
Telephone-Type Circuits

Data Transmission at 48 Kilobits Per Second Using 60-108
kHz Group Band Circuits

Use on Public Data Networks of Data Terminal Equipment
(DTE) Which is Designed for Interfacing to Synchronous
V-Series Modems - 1984

Interface Between Data Terminal Equipment (DTE) and
Data Circuit-Terminating Equipment (DCE) for Terminals
Operating in the Packet Mode on Public Data Networks -
1984

Procedures for the Exchange of Control Information and
User Data Between a Packet Assembly/Disassembly (PAD)
Facility and a Packet Mode DTE or Another PAD - 1984
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CCITT X.32 Interface Between Data Terminal Equipment (DTE) and
Data Circuit-Terminating Equipment (DCE) for Terminals
Operating in the Packet-Mode and Accessing a Packet
Switched Public Data Network through a Public Switched
Telephone Network or a Circuit Switched Public Data

Network - 1984
CCITT X.121 International Numbering Plan for Public Data Networks
ion: ization f i
ISO 2110:1989 Information Technology -~ Data Communication — 25-Pin

Data Terminal Equipment (DTE) and Data
Circuit-Terminating Equipment (DCE) Interface Connector
and Contact Number Assignments, 3rd Edition

ISO 2593:1984 Data Communication - 34-Pin Data Terminal Equipment
(DTE) and Data Circuit-Terminating Equipment (DCE)
Interface Connector and Pin Assignments, 2nd Edition

1SO 3309:1984 Information Processing Systems -~ Data Communication -
High-level Data Link Control Procedures - Frame Structure,
3rd Edition

ISO 4335:1987 Information Processing Systems ~ Data Communication —

High-Level Data Link Control (HDLC) Elements of
Procedures, 3rd Edition

ISO 7478:1987 Information Processing Systems ~ Data Communication -
Multilink Procedures, 1st Edition

ISO 7498-1:1984 Information Processing Systems - Open Systems
Interconnection - Part 1: Basic Reference Model, 1st Edition

ISO/IEC 7498-2:1989 Information Processing Systems - Open Systems

Interconnection - Basic Reference Model - Part 2: Security
Architecture, 1st Edition

ISO/IEC 7498-3:1989 Information Processing Systems - Open Systems
Interconnection - Basic Reference Model - Part 3: Naming
and Addressing, 1st Edition

ISO/TEC 7498-4:1989 Information Processing Systems - Open Systems
Interconnection - Basic Reference Model - Part 4:
Management Framework, 1st Edition

ISO 7776:1986 Information Processing Systems — Data Communication —
High-Level Data Link Control Procedures - Description of
the X.25 LAPB-Compatible DTE Data Link Procedures,
Version 1
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ISO 7809:1984 Information Processing Systems - Data Communication -
High-Level Data Link Control Procedures ~ Consolidatiqn
of Classes of Procedures, 1st Edition

ISO 8072:1986 Information Processing Systems - Open System
Interconnection - Transport Service Definition, 1st Edition

ISO/IEC 8073:1988 Information Processing Systems — Open Systems
Interconnection - Connection Oriented Transport Protocol
Specification, 2nd Edition

ISO/IEC 8073:1988/ Information Processing Systems -
AD2:1989 Open Systems Interconnection -~ Connection Oriented
Transport Protocol Specification - Addendum 2: Class four
Operation Over Connectionless Network Service

ISO/IEC 8208:1990 Information Processing Systems -~ Data Communications -
X.25 Packet Level Protocol for Data Terminal Equipment,
2nd Edition

ISO 8326:1987 Information Processing Systems - Open Systems
Interconnection - Basic Connection Oriented Session
Service Definition, 1st Edition

ISO 8326/DAD2 Information Processing Systems - Open Systems
Interconnection - Basic Connection Oriented Session
Service Definition - Addendum 2: Incorporation of
Unlimited User Data, June 1988

ISO 8327:1987 Information Processing Systems - Open Systems
Interconnection - Basic Connection Oriented Session
Protocol Specification, 1st Edition

ISO 8327/DAD2 Information Processing Systems — Open Systems
Interconnection - Basic Connection Oriented Session
Protocol Specification - Addendum 2: Incorporation of
Unlimited User Data, June 1988

ISO 8348:1987 Information Processing Systems - Data Communications -
Network Service Definition, 1st Edition
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ISO 8348:1987/ Information Processing Systems -

AD1:1987 Data Communications - Network Service Definition -
Addendum 1: Connectionless Mode Transmission

ISO 8348:1987/ Information Processing Systems ~
AD?2:1988 Data Communications - Network Service Definition -
Addendum 2: Network Layer Addressing

ISO 8473:1988 Information Processing Systems - Data Communications -
Protocol for Providing the Connectionless-Mode Network
Service (CLNS), 1st Edition

ISO 8473:1988/ Information Processing Systems -
AD3:1989 Data Communications ~ Protocol for Providing the
Connectionless-Mode Network Service - Addendum 3:
Provision of the Underlying Service Assumed by ISO 8473
over Subnetworks which Provide the OSI Data Link Service,
1st Edition

ISO 8571-1:1988 Information Processing Systems - Open Systems
Interconnection - File Transfer, Access, and Management -
Part 1: General Introduction, 1st Edition

ISO 8571-2:1988 Information Processing Systems - Open Systems
Interconnection - File Transfer, Access, and Management -
Part 2: Virtual Filestore Definition, 1st Edition

ISO 8571-3:1988 Information Processing Systems - Open Systems
Interconnection - File Transfer, Access, and Management -
Part 3: File Service Definition, 1st Edition

ISO 8571-4:1988 Information Processing Systems - Open Systems
Interconnection - File Transfer, Access, and Management -
Part 4: File Protocol Specification, 1st Edition

ISO 8602:1987 Information Processing Systems - Open Systems
Interconnection - Protocol for Providing the
Connectionless-mode Transport Service, 1st Edition

ISO 8648:1988 Information Processing Systems - Open Systems
Interconnection - Internal Organization of the Network
Layer, 1st Edition

ISO 8649:1988 Information Processing Systems - Open Systems
Interconnection - Service Definition for the Association
Control Service Element, 1st Edition
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ISO 8650:1988 Information Processing Systems - Open Systems
Interconnection - Protocol Specification for the Association
Control Service Element, 1st Edition '

ISO/IEC 8802-2:1990 Information Processing Systems - Local Area Networks -
Part 2: Logical Link Control, 1st Edition

ISO/IEC 8802-3:1990 Information Processing Systems - Local Area Networks -
- Part 3: Carrier Sense Multiple Access with Collision
Detection (CSMA/CD) Access Method and Physical Layer
Specifications, 2nd Edition

ISO/IEC 8802-4:1990 Information Processing Systems - Local Area Networks -
Part 4: Token-Passing Bus Access Method and Physical
Layer Specifications, 1st Edition

ISO/IEC 8802-5:1990 Information Processing Systems -Local Area Networks -
Part 5: Token Ring Access Method and Physical Layer
Specification, 1st Edition

ISO 8822:1988 Information Processing Systems - Open Systems
Interconnection ~ Connection Oriented Presentation Service
Definition, 1st Edition

ISO 8823:1988 Information Processing Systems ~ Open Systems
Interconnection - Connection Oriented Presentation
Protocol Specification, 1st Edition

ISO 8824:1987 Information Processing Systems - Open Systems
Interconnection - Specification of Abstract Syntax Notation
One (ASN.1), 1st Edition

ISO 8825:1987 Information Processing Systems — Open Systems
Interconnection - Specification of Basic Encoding Rules for
Abstract Syntax Notation One (ASN.1), 1st Edition

ISO 8878:1987 Information Processing Systems - Data Communications —
Use of X.25 to Provide the OSI Connection-mode Network
Service (CONS), 1st Edition

ISO 8880-1:1988 Information Processing Systems - Protocol Combinations to
Provide and Support the OSI Network Service - Part 1:
General Principles, 1st Edition

1SO 8880-2:1988 Information Processing Systems - Protocol Combinations to
Provide and Support the OSI Network Service - Part 2:
Provision and Support of the Connection-Mode Network
Service, 1st Edition
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ISO 8880-3:1988 Information Processing Systems — Protocol Combinations to
Provide and Support the OSI Network Service — Part 3:
Provision and Support of the Connectionless-Mode Network
Service, 1st Edition

ISO/IEC 8886 Information Processing Systems — Data Communication -
Data Link Service Definition for Open Systems
Interconnection, April 1992

ISO 9040:1990 Information Processing Systems - Open Systems
Interconnection - Virtual Terminal Basic Class Service, 1st
"Edition

ISO 9041-1:1990 Information Processing Systems - Open Systems

Interconnection - Virtual Terminal Basic Class Protocol -
Part 1: Specification

ISO 9072-1:1989 Information Processing Systems - Text Communication ~
Remote Operations - Part 1: Model, Notation and Service
Definition, 1st Edition

ISO 9072-2:1989 Information Processing Systems - Text Communication -
Remote Operations - Part 2: Protocol Specification, 1st
Edition

ISO 9314-1:1989 Information Processing Systems - Fibre Distributed Data
Interface (FDDI) - Part 1: Physical Layer Protocol (PHY),
1st Edition

ISO 9542:1988 Information Processing Systems — Telecommunications and
Information Exchange Between Systems - End System to
Intermediate System Routing Exchange Protocol for Use in
Conjunction with the Protocol for Providing the
Connectionless-mode Network Service

ISO 9545:1988 Information Technology - Open System Interconnection
-Application Layer Structure, 1st Edition

ISO/MIEC 10021-1:1990 Information Processing - Text Communication - Message
Oriented Text Interchange System ~ Part 1: System and
Service Overview

ISO/IEC 10021-2:1990 Information Processing ~ Text Communication - Message
Oriented Text Interchange System - Part 2: Overall
Architecture
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3. REQUIREMENTS

3.1 General. This standard evolved from a requirement to provide a standard data communications
architecture and protocols to facilitate the interconnection and interoperability of NAS open '
end-systems. NAS-SS-1000, Volume IV, paragraph 3.1.4.1, states that all interfaces shall conform

to the ISO Basic Reference Model (ISO 7498-1). In addition, this standard supports convetrgence of
FAA interfaces with OSI interface profiles to the extent compatible with specific FAA Mission
elements, including the FAA primary mission to provide for ” ...safe and efficient air traffic

control...”.

The implementation of an OSI architecture is specified as a general requirement, together with the
use of appropriate ISO/CCITT/Institute of Electrical and Electronics Engineers (IEEE) and
FAA-unique protocols for providing a set of standardized services. The protocol implementation
requirements defined in this document are based on the Government Open Systems Interconnection
Profile (GOSIP), FIPS PUB 146-1, and the Stable Implementation Agreements for OSI Protocols,
NIST SP-500-206.

3.2 NAS Open System Profile. The NAS open systems data communications architecture shall be
compliant with the OSI Basic Reference Model shown in Figure 1. The reference model can be
divided into two groups of layers; upper layers and lower layers.

The first four OST layers form the “lower layers” of the ISO/OSI model. These provide the
end-to-end services responsible for data transfer. The remaining three OS] layers form the “upper
layers” of the ISO/OSI model. These provide the application services responsible for information
transfer. The NAS open end-systems profile defines the services and protocols selected for use at
cach layer.

The reference model can be divided into two groups of layers; upper layers and lower layers. Figures
2, 3, and 4 show the protocol architecture to be used for NAS open end-system communicating via
the wide area networks (i.e., the NADIN PSN), Advanced Automation System (AAS) Local
Communications Network (LCN), and Local Area Networks (LAN). Figures 5, 6, 7, 8, and 9 show
the protocol architecture for NAS routers to be used when enabling communications between open
end systems on separate subnetworks. The technical characteristics of each protocol standard and
service definition are defined herein. Requirements for NAS open end-system connectivity to the
Aeronautical Telecommunication Network (ATN) are contained in the International Civil Aviation
Organization (ICAO) ATN Manual.

3.21 Upper-Layers. Layers 5, 6, and 7 (Session, Presentation, and Application) of the OSI
Reference Model are responsible for the protocols necessary to allow two dissimilar systems to
understand each other and communicate. This section describes the protocols selected for the
implementation of the OSI upper-layers in the NAS.
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Provides a window between
application processes

Provides for representation of
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application processes

Provides means to organize and
synchronize the dialog between
application processes

Provides transparent transfer
of data between end systems

Provides message routing and
relaying between end systems

Provides transfer of data between
directly connected systems and
detects any errors in the transfer

Provides transparent transfer
of bit streams

Application process
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Transport
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End to End
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Data Link
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FIGURE 1 OSI Basic Reference Model
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32.1.1 Application Layer Protocol Standards. This section describes the Application Layer

protocols selected for use by NAS open end-systems.

3.2.1.1.1 Function of Application Layer Protocols. The Application Layer allows for functions and
services required by particular user—designed application processes. Functions satisfying particular
user requirements are contained in this layer. Representation and transfer of information necessary to
communicate between applications are the responsibility of the lower layers. The Application Layer
functions are provided by application service elements (ASE). ISO 9545, Application Layer
Structure, defines the nature of ASEs, the relationships among them, and the architectural framework
in which individual OSI compliant Application Layer protocols are developed.

3.2.1.1.2 Application Layer Protocol Specification. NAS open end-systems will use common

application service elements (ASE) to provide application layer services common to users
applications. These ASEs include Association Control Service Element (ACSE) and Remote
Operations Service Element (ROSE). NAS open end-systems may select from several specific ASEs
to satisfy particular open end-system requirements. These ASEs include File Transfer, Access, and
Management (FTAM), Message Handling System (MHS), Transaction Processing (TP), and Virtual
Terminal (VT).

3.2.1.1.2.1 Association Control Service Element (ACSE). All NAS open end-systems shall
implement the service of ACSE as defined in ISO 8649 and the protocol as defined in ISO 8650. The

ACSE has two classes of service: Class 1 and Class 2. Class 1 consists of association control and
information transfer facilities for operation in a known context. Class 2 consists of all Class 1 service
elements, plus the mandatory service elements of the context management facility. The ACSE
facilities are specified as follows:

(a) The association control facility is provided to initiate, maintain, and release an
association between two application entities. It provides service elements to originate a
new application association, including defining the application context and initiating a
presentation connection.

(b) The information transfer facility is a set of application service elements that transfer
information between associated application entities.

(c) The context management facility negotiates the sets of service elements to be used
during the lifetime of the application association and allows switching between agreed
contexts.

NAS open end-systems shall implement the association control and information transfer facilities at a
minimum. They shall support Class 1 or 2 as required.

3.2.1.1.22 Remote Operations Service Element. ROSE, which is used in conjunction with other

ASEs, defines the services and notations necessary to support interactive applications between
distributed processing systems. NAS open end-system shall implement ROSE in accordance with
ISO 9072-1, ISO 9072-2, and the NIST Stable Implementation Agreements for Open Systems
Interconnection Protocols.
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3.2.1.1.2.3 File Transfer, A M ment. NAS file transfer applications between open

end-systems shall use FTAM. NAS open end-system FTAM implementations shall be in accordance
with ISO 8571-1, ISO 8571-2, ISO 8581-3, ISO 8571-4, and the NIST Stable Implementation
Agreements for Open Systems Interconnection Protocols.

3.2.1.1.24 Message Handling System. NAS electronic mail applications between open
end-systems shall use MHS. NAS open end-system MHS implementations shall be in accordance
with ISO 10021-1, 10021-2, 10021-3, 10021-4, 10021-5, 10021-6, 10021-7, and the NIST Stable
Implementation Agreements for Open Systems Interconnection Protocols.

3.2.1.1.2.5 Transaction Processing. NAS open end-system applications requiring interactive update
of files, in which results are generated immediately after data entry, shall use TP. NAS open
end-system TP implementations shall be in accordance with ISO 10026-1, ISO 10026-2, 10026-3
and the NIST Stable Implementation Agreements for Open Systems Interconnection Protocols.

3.2.1.1.2.6 YVirtual Terminal. NAS open end-system applications requiring simple line at a time or
character at a time dialogue shall use VT. NAS open end-system VT implementations shall be in
accordance with ISO 9040, ISO 9041-1, and the NIST Stable Implementation Agreements for Open
Systems Interconnection Protocols.

3.2.1.2 Presentation Layer Protocol Standards. This section describes the Presentation Layer
protocols selected for use by NAS open end-systems.

3.2.1.2.1 Function of Presentation Layer Protocols. The Presentation Layer provides services that
determine how all data exchanged by its users (i.e., by application entities) will be represented while

in transit across the network. A common meaning is provided through the use of a common transfer
syntax between different end-systems. This common syntax is used to represent information
including character codes, data types, and file formats.

The Presentation Layer protocol acts as an arbitrator, negotiating a common transfer syntax to be used
for the representation of information that the application processes will exchange.

Presentation Layer services include the management of data entry, exchange, display, and
representation between application entities. The meaning (semantics) of the data is maintained, while
the format and language differences (syntax) are resolved.

The connection—oriented presentation service is defined in ISO 8822. The connection-oriented
presentation protocol specification is defined by ISO 8823 and consists of two functional units:
kernel and context management.

The kernel is mandatory and is always available for service. It supports the presentation connection
and the transfer of data. It also negotiates for the use of one or more transfer syntaxes. Transfer
syntaxes may make use of data compression techniques such as run-length encoding.

Context management is an optional service and is negotiable at the time of connection. It allows
presentation contexts to be added or deleted during the lifetime of a presentation connection. All new
presentation contexts are added to a defined context set.
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3.2.1.2.2 mmm@mmmg NAS open end-systems shall implement the

connection-oriented presentation service as defined in ISO 8822 and the connection-oriented
presentation protocol as defined in ISO 8823. ‘

At a minimum, NAS open end-systems shall implement the presentation kernel. Context
management is optional, and shall be used only if needed by particular interfaces.

The Application Layer defines the syntax of messages by using a formal description language called
Abstract Syntax Notation One (ASN.1). The abstract syntax used by NAS open end-systems shall be
in accordance with ISO 8824 (ASN.1). The transfer syntaxes used by NAS open end-systems shall
be encoded in accordance with ISO 8825 (Basic Encoding Rules for ASN.1). These rules include
coding rules for integers, floating point, octet strings, time data, etc. The minimum transfer syntax
shall be OCTET STRING, primitive encoding, with pre-agreed upon syntax. Other transfer syntaxes
may be defined at a later date for special purposes.

3.2.1.2.3 Session Layer Protocol Standards. This section describes the Session Layer protocols
selected for use by NAS open systems.

3.2.1.23.1 Function of Session Layer Protocols. The Session Layer allows cooperating application

entities to organize and synchronize conversation and to manage data exchange. To transfer data,
session connections use transport connections. During a session between application entities, Session
Layer services are used to regulate dialogue by ensuring an orderly message exchange on the session
connection.

The structured aspects of session dialogue include protocols for turn to talk, for how long to talk, and
communications mode (i.e., full duplex or half duplex). Additional functions are establishment of
major and minor synchronization points, mapping of names to addresses, reporting of error
conditions, and splitting of dialogue into logical activities that are managed on a session basis.

The session service operates in one of three distinct phases:

(a) Connection Establishment Phase -- Cooperating users are identified and the facilities
(tokens) and parameters to be used during the session are negotiated.

(b) Data Transfer Phase -~ Normal and expedited classes of data exchange are provided,
supported by token management, session synchronization, and exception reporting
facilities.

(c) Connection Release Phase —— Services are provided for orderly release, user-initiated
(presentation) abort, and provider (session) abort. The latter two cases may result in the
loss of some protocol data units.

3.2.1.2.3.2 Session Layer Protocol Specification. NAS open end-systems shall implement the

connection-oriented session service as defined in ISO 8326 and the connection—oriented session
protocol specification as defined in ISO 8327. The Session Version 2 (Unlimited User Data) shall be
supported in accordance with ISO 8326/DAD2 and ISO 8327/DAD2. The session protocol consists
of a kernel, and 11 other functional units. These functional units may be used in various
combinations, depending on the required functions. The set of functional units to be implemented is
determined by the requirements of the Application Layer protocol. At a minimum, NAS open
end-systems shall implement the kernel and full-duplex functional units. Certain applications may
require the implementation of additional functional units.
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3.2.2 Lower-layers. Layers 1, 2, and 3 of the OSI Reference Model (Physical, Data Link, and
Network) are responsible for the data communication protocols used to interface the data
communications network with the communicating NAS end-system processors. Layer 4 of the OSI
Reference Model (Transport Layer), isolates the upper-layers from the detailed workings of the
lower-layers. This section describes the protocols selected for NAS open end-system
implementation of the OSI lower-layers.

3.2.2.1 Transport Layer Protocol Standards. This section describes the Transport Layer protocols
selected for use by NAS open end-systems.

3.2.2.1.1 Function of Transport Layer Protocols. The Transport Layer provides reliable, transparent
transfer of data between cooperating session entities. The Transport Layer entities optimize the

available network services to provide the performance required by each session entity. Optimization
is constrained by the overall demands of concurrent session entities and by the quality and capacity of
the network services available to the Transport Layer entities. Transport protocols regulate flow,
detect and correct errors, and multiplex data, on an end-to-end basis.

To provide a basis for deciding which Transport Layer protocol should be used, three types of
Network Layer connections have been defined regarding error rates in relation to user requirements.
Type A network connections have an acceptable residual (unsignaled) error rate and an acceptable
signaled error rate. Type B network connections have an acceptable residual (unsignaled) error rate
and an unacceptable signaled error rate. Type C network connections have an unacceptable residual
(unsignaled) error rate. An important point is that acceptability is determined relative to the needs of
the applications, rather than being an absolute measure.

3.2.2.1.2 Transport Layer Protocol Specification. There are two types of Transport Layer services:
Connection-Oriented and Connectionless. NAS open end-systems shall implement the

Connection-Oriented Network Service (CONS).

3.2.2.1.2.1 Connection—Oriented Transport Service. NAS open end-systems shall implement the
connection oriented transport service as defined in ISO 8072 and the protocol as defined in ISO 8073
and ISO 8073/AD2. The connection—oriented protocol is divided into five classes (O through 4):

(a) Class 0 - Simple Class - This class is designed to be used with Type A network
connections. It is the simplest type of transport connection. It provides neither error
recovery nor multiplexing (e.g., systems with a requirement for X.400 mail systems
shall support Class 0).

(b) Class 1- Basic Error Recovery Class — This class is designed to be usedwith Type B
network connections. It provides a basic transport connection with minimal overhead.
Recovery from network disconnect or reset is included.

(c) Class 2 - Multiplexing Class — This class is designed to be used with Type A network

connections. It multiplexes several transport connections onto a single network
connection. There is no error detection or recovery procedure. The transport connection
is terminated when an error is signaled from the Network Layer.

(d) Class 3 - Error Recovery and Multiplexing Class —— This class is designed to be used
with Type B network connections. It provides the multiplexing capabilities of Class 2

with the error recovery capabilities of Class 1.
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(e) Class 4 - Error Detection and Recovery Class —- This class is designed to be used with

Type C network connections. It provides the characteristics of Class 3, and the
capability to detect and recover from lost, duplicated, or out-of-sequence n'ansport
protocol data units (TPDU). It also provides the optional detection of damaged TPDUs
by use of a checksum. It allows for increased throughput by permitting a transport
connection to use multiple network connections.

NAS open end-systems shall implement ISO 8073, Class 4, and shall comply with the transport
procedures stated in the Stable Implementation Agreements for OSI protocols.

3.2.2.1.2.2 Connectionless Transport Service. Although ISO has defined a connectionless
(datagram) transport protocol (ISO 8602), there are currently no NAS open end-systems

requirements specified for its use.

3.2.2.2 Network Layer Protocol Standards. This section describes the Network Layer protocols
selected for use by NAS open systems.

3.2.2.2.1 Function of Network Layer Protocols. The Network Layer provides functions for the

relaying and routing of information between OSI users on end-systems which may or may not be
connected by intermediate systems. End-systems and intermediate systems provide the same
Network Layer functions, with the exception of relaying functions which are performed by
intermediate systems only. The Network Layer provides hop-by-hop network service enhancements,
flow control, and load leveling. Services provided by this layer are independent of the distance
separating interconnected networks. The Network Layer shall be structured in accordance with ISO
8648, Internal Organization of the Network Layer.

32222 N k Pr ) ification. NAS open systems shall support the
Connectionless-Mode Network Service (CNLS) and the Connection-Oriented Network service

(CONS) as defined in ISO 8348, ISO 8348/AD1, and ISO 8473.

NAS open end-systems communicating over packet switching networks (e.g., NADIN PSN) shall
implement ISO 8208 as the subnetwork access protocol whether implementing CLNS or CONS. ISO
8208 will provide for direct layer 3 connections between open end-systems (DTE to DTE) as well as
connections through an intermediate system such as a packet switching network (DTE to DCE)
Intermediate systems shall implement CCITT X.25 (1984) provided they correctly interface to
end-systems implementing ISO 8208.

322221 nnectionless— N rk i NS). The CLNS provides the Transport

Layer with a connectionless network service where network connections between end-systems are
not established. Information is transferred via individual data unit transfers which are independent of
previous transfer requests. All NAS open end-systems and intermediate systems shall implement
1SO 8348/AD1, Network Service Definition, Addendum 1: Connectionless Mode Transmission.

3.2.2.2.2.1.1 Connectionless Network Protocol Functions. All NAS open end-systems shall
implement ISO 8473, Protocol for Providing the Connectionless-Mode Network Service. A subset of
the Full Protocol (see Table 4 of ISO 8473) shall be supported utilizing the following protocol
functions: (See Clauses 6.1 through 6.18 and Table 4 of ISO 8473 for a description of the functions)
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(a) Type 1 fynctions: All Type 1 functions are mandatory under the standard.
(b) Type 2 functions: Type 2 functions are optional.
(c) Tvpe 3 functions: The following Type 3 functions shall be supported:
(1) Priority
(2) Quality of Service
3.2.2.2.2.1.2 Provision of the Underlying Service. NAS open end-systems shall provide the

subnetwork dependent convergence function as specified in ISO 8473 - clause 8.5.2. The
convergence function will map the connectionless services of the Network Layer to the services
provided by the X.25 connection-oriented network access protocol. ISO 8473/AD3 shall be
implemented for open end-systems providing ISO 8473 over an OSI data link service.

3.22.2.2.1.3 Provisi r Routing Pr . NAS open end-systems, requiring communications
via routers, shall implement the End System (ES) to Intermediate System (IS) Routing Protocol in
conjunction with ISO 8473. NAS intermediate systems providing NAS routing shall implement shall
implement the IS to IS Intra-Domain Routing Protocol. NAS intermediate systems providing routing
to external networks shall use the Boundary Intermediate System (BIS) Inter-Domain Routing
Protocol.

3.2.2.2.2.1.3.1 End System to Intermediate System Routing Protocol. NAS open end-systems, that

require communication through routers, shall use the ES-IS routing protocol to enable routing
service. The ES-IS protocol shall be in accordance with ISO 9542 and the OIW Stable Agreement
for Open Systems Interconnection Protocols and shall be used in conjunction with ISO 8473.

3.22.2.2.1.3.2 Intermedi m to Intermedi m -Domain Routing Pr 1. NAS
open intermediate systems, providing NAS routing, shall use the IS-IS intra-domain routing protocol

to enable routing within the NAS routing domain. The IS-IS protocol shall be in accordance with
ISO 10589 and the NIST Stable Agreement for Open Systems Interconnection Protocols and shall be
used in conjunction with ISO 8473. Intra-domain routing between the NAS and the ATN shall be in
accordance with the ATN Manual.

32222133 ermediate e cdiate : :
Routing Protocol. NAS open boundary mtermedxate systems, prov1d1ng rouung, shall use the
BIS-BIS inter-domain routing protocol to enable routing between the NAS routing domain and an
external routing domain (e.g., ATN routing domain). The BIS-BIS protocol shall be in accordance
with ISO 10747 and the NIST Stable Agreement for Open Systems Interconnection Protocols and
shall be used in conjunction with ISO 8473. Inter-domain routing between the NAS and the ATN
shall be in accordance with the ATN Manual.

3.2.2.2.2.2 Connection-Oriented Network Service (CONS). The CONS provides the Transport
Layer with a network connection service where network connections between end-systems are to be
established. CONS shall be implemented in accordance with ISO 8880-1 and ISO 8880-2. CONS
may be used over a specific interface provided there are either no intermediary networks or only X.25
intermediary networks. For NAS open end-systems communicating over X.25 wide area networks,
CONS shall be provided as defined in ISO 8878, Use of X.25 to Provide OSI Connection-mode
Network Service.
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3.2.2.2.2.2.1 Optional User Facilities (for X.25 subnetworks). X.25 supports a wide variety of
features and options called facilities. The following optional user facilities shall be supported by the

X.25 subnetwork (e.g., NADIN PSN) in accordance with CCITT X.25 (1984). The X.25 subnetwork
shall provide the facility if requested by the end-system.

(a) On-line facility registration;
(b) Extended packet sequence numbering;
(¢) Nonstandard default window sizes;
(d) Default throughout classes assignment;
(e) Incoming calls barred;
(f) Outgoing calls barred;
(g) One-way logical channel incoming;
(h) One-way logical channel outgoing;
(1) Closed user group;
() Closed user group with outgoing access;
(k) Closed user group with incoming access;
(1) Reverse charging acceptance;
(m) Nonstandard default packet sizes;
(n) Flow control parameter negotiation;
(o) Throughput class negotiation;
(p) Fast select acceptance;
(@) D-bit modification;
(r) Call redirection;
(s) Hunt group.
The following optional facilities shall be provided by the X.25 subnetwork when requested by the
end-system on a per—call basis:
(a) Fast select;
(b) Closed user group selection;
{c) Reverse charging;
(d) Registered Private Operating Agency (RPOA);
(e) Flow control parameter negotiation;
(f) Throughput class negotiation;
(g) Called line address modified notification;
(h) Call redirection notification;
(i)( Network user identification.
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In addition, the X.25 subnetwork shall support CCITT-specified DTE facilities as described in Annex
G of the X.25 Recommendation.

3.2.2.2.2.2.2 Optional User Facilities (for ISO 8208 systems). NAS open end-systems

implementing the CONS shall support the following optional user facilities in accordance with Clause
5.11S0 8878:

(a) Fast select;

(b) Fast select acceptance;

(c) Throughput class negotiation;

(d) Transit delay selection and indication;
(e) Called address extension;

(f) Calling address extension;

(g) End-to—end transit delay negotiation;
(h) Expedited data negotiation;

(i) Minimum throughput class negotiation.

This standard does not require or prohibit use of other X.25 facilities by NAS open end-systems. The
facilities used will vary among different interfaces.

3223 Link Pr 1 . This section describes the Data Link Layer protocols
selected for use by NAS open systems.

3.2.2.3.1 Function of Data Link Layer Protocols. The Data Link Layer provides services related to
the reliable interchange of data without loss across a physical link between adjacent systems. Data
link protocols manage the logical establishment, maintenance, and release of data link connections.
In addition, these protocols control the synchronization and flow of data, and supervise error
recovery. The Data Link Layer functions are provided as services to the Network Layer. In
bit-oriented protocols, the detection of transmission errors is typically accomplished through a cyclic
redundancy check (CRC) algorithm. The data stream is broken down into the basic transmission
units (data frames). The Data Link Layer protocols may provide mechanisms to handle lost,
damaged, or duplicate data frames, acknowledgment of receipt of current data frames, line
turn-around, and basic flow control.

3.2.2.3.2 Data Link Layer Protocol Specification. The Data Link Layer protocol standards
implemented by NAS open systems shall be ISO 4335, ISO 7478, CCITT X.32, and ISO 8802-2.

3.223.21 igh-level D i 4335. NAS open systems shall implement
the Data Link Layer service as defined in ISO Draft International Standard (DIS) 8886 and the

protocol as defined in ISO 4335 (HDLC). ISO standards 3309 (HDLC frame structure) and 7809
(HDLC consolidation classes of procedure) are also applicable. The options recommended for use by
NAS open systems are described below:
(a) Option 2 - Reject — This option is required by ISO 7776 [Link Access Procedure
Balanced (LAPB)] and permits the prompt initiation of the recovery process for missing
information frames (I-frame) by providing for a negative acknowledgment (reject).
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(b) Option 3 - Selective Reject -~ This option allows requesting retransmission of a single
I-frame and recovers I-frame sequence errors. It may improve efficiency on links with
long transmission delay (e.g., satellite links or systems using modulo 128). '

(c) Option4 - Unnumbered Information Frames —- This option provides ability to exchange
information without impacting the send and receive variables. This option allows
datagram transmission (i.e., transmission with no acknowledgment of receipt).

(@ Option 7 - Multiple Octet Addressing —- This option allows the use of one or more

address octets. It allows multiple octet addresses and therefore allows more address
combinations. Note that multiple octet addresses are not required.

: : as Commands -~ This option is required by ISO
7776 (LAPB) and is reqmred to achleve greater compatibility, particularly for NADIN
PSN interfaces (which must comply with this for proper operation).

(f) Option 10 - Extended Sequence Numbering —- This option allows sequence numbers to

be extended from modulo 8 to modulo 128. This option can improve efficiency on links
with long transmission delay (e.g., satellite links), especially if used in conjunction with

option 3.
(g) Option 12 - Data Link Test —— This option enable performance of Data Link Layer
loopback tests.

The HDLC normal response mode (NRM) shall be used in cases where multi-drop or polling
systems are used and the use of the standard seven layer protocol architecture is
inappropriate or special options are required.

3.223.2.1.1 CCITT X.25 LAPB. The standard NAS open systems implementation for X.25
intermediate systems shall be balanced asynchronous [Class Balanced Asynchronous (BA)] with
options 2 and 8. Class BA with options 2, 8, and 10 is recognized as an optional, subscription-time
selectable, extended sequence numbering service that may be available to serve DTE applications
having a need for modulo 128 sequence numbering.

3.2.23.2.1.2 1SQ 7776. I1SO 7776 shall be used by X.25 DTEs to insure a compatible LAPB
interface to the DCE.

3.223.22 1S0 7478 (Multilink Procedure). NAS open end-systems required to transfer data over

multiple parallel physical connections to achieve a reliable, available, and variable bandwidth
between the DTE/DCE interface shall implement the multilink procedure (MLP) in accordance with
ISO 7478. The MLP function resides as an upper sub-layer of the Data Link Layer. It operates
between the multiple single data link protocol functions and the Network Layer. X.25 users shall

- implement MLP as a subscription time option as described in section 2.5 (LAPB) of CCITT
Recommendation X.25, 1984 version. The implementation of MLP in the NAS shall facilitate the
mitigation of a critical path failure without the interruption of services and shall:

(a) Achieve economy and reliability of service by providing multiple physical connections
between the DTE and DCE interface;

(b) Permit addition and deletion of single physical connections without interrupting the
services provided by the multiple connections;
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(c) Optimize bandwidth use of a group of connections through load sharing;

(d) Achieve graceful degradation of service when a single connection or multiple
connections fail;

(e) Provide each group with the appearance of a single logical data link to the Network
Layer; ‘

(f Provide, when required, resequencing of the received data units before to delivery to the
Network Layer,

(g) Minimize the impact that multilink operation may have on the Network Layer protocols
and existing data links;

(h) Maximize the applicability of the procedure to a variety of link control protocols, line
speeds, and configurations.

The MLP link control functions, link layer addressing, frame structure, and link parameters shall be
implemented in accordance with ISO 7478 [CCITT X.25 (1984) for X.25 users}.

3.2.23.23 CCITT X.32. Dial-in/dial-out services and procedures shall be implemented in
accordance with CCITT X.32 when the packet switching network uses a public telephone network as
its backbone.

3.2.2.3.24 1SO 8802-2. NAS open systems shall implement ISO 8802-2 as the standard for logical
link control (LLC) in conjunction with ISO 8802-3, 8802-4, or ISO 8802-5. Either connectionless
or connection-oriented operations shall be supported.

3.2.24 Physical Layer Protocol Standards. This section describes the Physical Layer protocol
standards selected for use by NAS open end-systems.

3.2.2.4.1 Function of Physical Layer Protocol Standards. As the lowest layer in the OSI Reference
Model, the Physical Layer interface provides services to the next higher layer, the Data Link Layer. It

is responsible for establishing the physical connection and interface to the transmission medium [e.g.,
Data Terminal Equipment (DTE)/Data Circuit-Terminating Equipment (DCE) interface]. The
characteristics of this layer are independent of the physical media, which could be coaxial cable,
twisted copper wire, fiber optic cable, and many other cable types. The Physical Layer interface is
concerned primarily with the following physical interface characteristics:

(a) Mechanical: This characteristic defines the physical attributes of the connector (i.e., the
number of pins, shape, and dimensions of the connecting block).

(b) Electrical: This characteristic specifies whether the connection is balanced or unbalanced

and what voltages are to be used.
(c) Functional: This characteristic defines which electrical circuit performs control, timing,
and grounding. '
3.2.24.2 Physical Layer Protocol Specification. NAS open systems shall implement one of the

following standards at the physical layer interface: EIA-530, EIA-232E, RS-232C, V.35, V.32, ISO
8802-X, AND ISO 9314 (FDDI).
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3.2.24.2.1 EIA-530. EIA-530 shall be the primary Physical Layer interface standard implemented
by new systems. EIA-530 has the following interface characteristics:

(a) Data rate: Lines speeds between 0 to 2 Mbps are supported in accordance with FIPS
PUB 154.

(b) Cable length: Cable lengths up to 200 feet (maximum) are supported for high-speed
lines. Cable lengths up to 4000 feet (maximum) are supported for low-speed lines (O to
20 kbps).

(c) Mechanical: D-shaped, 25-pin interface connector is specified for all interchange
circuits in accordance with ISO 2110. The DTE requires male (pin) contacts and a
female shell (plug connector); the DCE requires a female contacts and a male shell.

(d) Electrical: The maximum voltage is +/- 6V. The balanced electrical characteristics are
defined in RS—422A and FED-STD-1020A (EIA-530, Category I). The unbalanced
electrical characteristics are defined in RS—423A and FED-STD-1030A (EIA-530,
Category II).

(e) Functional: EIA-530 interchange circuits fall into four general classifications: ground
(or common return), data circuits, control circuits, and timing circuits. A functional
description of the interchange circuits, pin assignments, and selected communication
system configurations are specified in EIA-530 (FED-STD-1032 and FIPS PUB 154).

The additional functions [local loopback (LL), remote loopback (RL), and test mode
(TM)] shall assist users in tracking down a defective unit and fault isolation between
DTE/DCE.

EIA-530 will not interoperate with equipment using RS-232 electrical characteristics.
EIA-530 does not support secondary signals and dial-up applications.

3.2.24.22 EIA-232F. EIA-232E shall be used by NAS interfaces that are required to implement
dial-up applications and secondary signals. This standard is a revision of RS-232C and EIA-232D.
This revision updates the standard to conform to CCITT V.24 (modem connection to the telephone
network), V.28, and ISO 2110. It also includes the specification for a 25-pin interface connector and
adds LL, RL, and TM interchange circuits. A shield has been added, the protective ground has been
redefined, and some terminology has been changed. EIA-232E is compatible with the electrical
characteristics of ELIA-232D but not with EIA-530. EIA-232E is compatible with the electrical
characteristics of EIA~232C but has additional functionality. EIA-232E has the following interface
characteristics:

(a) Datarate: Low-speed lines up to 20 kbps are supported.

(b) Cable length: Cable lengths up to 50 feet (maximum) are supported for low-speed lines.
When more than 50 feet of cable is required, a low capacitance, shielded cable is
recommended in accordance with EIA-232E.

(c) Mechanical: D-shaped, 25-pin interface connector is specified for all interchange
circuits in accordance with ISO 2110.
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(d) Electrical: The operating voltage range is +/- 3V to +/- 25V, unbalanced. Unbalanced
circuits (each circuit uses only one pin and a common ground return) are defined in the
EIA-232D standard. Electrical signal characteristics are defined in CCITT V.28 and the
EIA-232D standard.

(¢) Functional: Synchronous/asynchronous and full/half duplex communications are
supported via the interchange circuits and pin assignments as defined in CCITT V.24 and
the EIA-232D standard.

RS-232C is a part of CCITT recommendation X.21 bis and is used for low-speed data
communications.

(a) Datarate: Low-speed lines of 20 kbps or less are supported.

(b) Cable length: Cable lengths up to 50 feet (maximum) are supported.

() Mechanical: The 25-pin connector is defined in an appendix of the RS-232C standard.

(d) Electrical: Unbalanced circuits (each circuit uses only one pin and a common ground
return) are defined in the RS-232C standard. Electrical signal characteristics are defined
in the RS-232C standard.

(¢) Functional: Synchronous/asynchronous and full/half duplex communications are
supported via the interchange circuits and pin assignments as defined in the R5-232C
standard.

channels. This standard shall be used by NAS open end-systems to meet the following Physical
Layer interface requirements:
(a) Datarate: Line speeds up to 64 kbps are supported.
(b) Cable length: Cable lengths up to 50 feet (maximum) are supported.
(c) Mechanical: A 34-pin connector is defined in ISO 2593.
(d) Electrical: A combination of unbalanced voltage and balanced current is supported.
Data and clock circuits are driven by balanced generators. These are not compatible

with RS—422A circuits. Control signals are unbalanced and compatible with the
RS-232C standard.

(e) Functional: The functional interface circuits are identical to the circuits defined in the
RS-232C standard.

dial-up lines. The V.32 modem provides for leased and dial line communication. It also provides
synchronous, asynchronous, and auto dialing modes. This standard shall be used by NAS open
end-systems to meet the following Physical Layer interface requirements:

(a) Datarate: Line speeds up to 9.6 kbps are supported.

(b) Mechanical: A terminal interface (25 pin) is supported. The mechanical characteristics
of EIA-232D and CCITT V.24/V.28 are supported. A line interface (modular jack or
terminal) is supported.
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3.224.2.6 SO 8802-x and ISQ 9314-1. IEEE has approved several interface standards for the
Physical Layer for operation in the 1 to 16 Mbps range. ISO has also adopted the IEEE LAN
standards for use in OSI compliant networks. NAS open end-systems shall implement ISO 8§802-2
and ISO 8802-3 which have been adopted as FIPS PUB 107 for federal LAN implementations when
required to use a collision detection access protocol. 1ISO 8802-3 is similar, but not compatible with
Ethernet. NAS open end-systems shall implement ISO 8802—4 when required to use a token passing
protocol suitable for broadband bus architectures. It has four levels of priority and can operate at 1, 5,
10, or 16 Mbps. NAS open end-systems shall implement ISO 8802-5 when required to use a token
passing protocol suitable for ring architectures. It has eight levels of priority and can operate at 1, 4,
or 16 Mbps. NAS open end-systems shall implement ISO 9314-1 fiber optic ring LAN standard
operating at 100 Mbps, when required to use a connectionless token passing protocol. This standard
is titled Fibre Distributed Data Interface (FDDI).

3.3 Naming and Addressing. Naming and addressing requirements for NAS open systems (i.e.,
intermediate and end-systems) shall be in accordance with FAA-STD-042. Naming and addressing

requirements for Aeronautical Telecommunication Network (ATN) open systems shall be in
accordance with the ATN Manual.

34  OSI Directory Services. NAS open end-systems that use directories shall implement OSI
Directory Services as specified in FAA-STD-044.

3.5 OSI Network Management. Work to establish U.S. Government and international standards on
network management is underway; however, general implementation of the international work has
not yet been accomplished. As an interim measure, the U.S. Government may adopt an industry
standard for network management. Network Management requirements shall conform to ISO
7498-4.

3.6 OS] Security. The OSI security model has recently been approved as an international standard
(ISO 7498-2), but no actual mechanisms have been agreed upon to implement the security model.
The OSI security work is not sufficiently advanced at this time for this standard to levy NAS-wide
security requirements.

3.7  OSI Priority. NAS open end systems that require the transmission of prioritized data shall use
the priority indicators as specified in FAA-STD-043. NAS open end systems that communicate with
the ATN shall use the priority indicators specified in the ATN Manual.
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4. QUALITY ASSURANCE PROVISION

This section is not applicable to this standard.
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5. PREPARATION FOR DELIVERY

This section is not applicable to this standard
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6. NOTES

6.1  Definitions. The terms defined below are frequently used throughout this document. They are
defined here to assist in the understanding of the information presented herein.

Protocol - In the Open System Interconnection reference model, the communications functions are
partitioned into seven layers. Each layer, N, provides a service to the layer above N+1, by carrying
on a conversation with the layer N on another processor. The rules and conventions of that N-layer
conversation are called the protocol.

End-system - An end-system contains the application processes that are the ultimate sources and
destinations of user-oriented message flows. The functions of an end-system can be distributed
among more than one processor/computer.

Intermediate System - A system providing an OSI reference model network layer relay function (that
is, a system that receives data from one correspondent Network entity and forwards it to another
corresponding Network entity).

Open System - An open system is a system capable of communicating with other open systems by
virtue of implementing OSI protocols and services. End-systems and intermediate systems are open
systems. However, an open system may not be accessible by all other open systems. This isolation
may be provided by physical separation or by technical capabilities based upon computer and
communications security.

OSI Environment - Is concerned with the exchange of information between open systems (and not
the internal functioning of each individual real open system).

OST1 is concerned only with interconnection of systems. All other aspects of systems which are not
related to interconnection are outside the scope of OSL

OSl is concerned not only with the transfer of information between systems, i.e., transmission, but
also with their capability to interwork to achieve a common (distributed) task. In other words, OSI is
concerned with the interconnection aspects of cooperation between systems.
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6.2 Acronyms and Abbreviations. The following are definitions of acronyms and abbreviations
used in this standard.

AAS advanced automation system

ACSE association control service element

AD addendum

ANSI American National Standards Institute
ASE application service clement

ASN abstract syntax notation

ATN aeronautical telecommunication network
BA balanced asynchronous

BER bit encoding rules

BIS boundary intermediate system

CCITT International Telegraph and Telephone Consultative Committee
CLNS connectionless network service

CONS connection-oriented network service
CRC cyclic redundancy check

CSMA/CD carrier sense multiple access/collision detection
DAD draft addendum

D-bit delivery confirmation bit

DCE data circuit-terminating equipment

DIS draft international standard

DTE data terminal equipment

EIA Electronics Industries Association

ES end-system

FAA Federal Aviation Administration

FDDI fibre distributed data interface

FED federal

FIPS federal information processing standards
FTAM file transfer access and management

GOSIP Government Open Systems Interconnection Profile
HDLC high-level data link control
I-frame information

IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronics Engineers
IRD interface requirements document
IS intermediate system
ISO International Organization for Standardization
kbps kilobits per second
kHz kilohertz
LAN local area network
LAPB link access procedure balanced
LCN local communications network
LLC logical link control
40

Information Handling Services, 1999
August 11, 1999 11:13:47



LL
MAC
Max
M-bit
Mbps
MHS

NADIN
NAS

NIST

NSAP
Osl1
PAD
PHY
PUB
PVC
Q-bit

RPOA
ROSE
RS
STD

TPDU
TSAP

vC

WAN
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local loopback

media access control

maximum

more data bit

megabits per second

message handling service
multilink procedure

National Airspace Data Interchange Network
National Airspace System
National Bureau of Standards
National Institute of Standards and Technology
network interface unit

normal response mode

network service access point
Open Systems Interconnection
packet assembler/disassembler
physical

publication

permanent virtual circuit
qualifier bit

ring indicator

remote loopback

Registered Private Operating Agency
remote operation service element
recommended standard

standard

test mode

trade mark

transaction processing

transport protocol data unit
transport service access point
volts

virtual call

virtual terminal

wide area network
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APPENDIX 1
10. X.25 Services.
NAS open systems shall implement the following X.25 services in accordance with CCITT X.25
(1984 version):
(1) Tvpes of Service —— There are two types of services: virtual call (VC) and permanent virtual

circuit (PVC). The former service is the most commonly used. Virtual calls go through three phases:
call set-up, data transfer, and call clearing. An X.25 option, “"Fast Select,” allows small amounts of
data to be transmitted during call set-up and allows immediate call clearing. This combines the three
phases and minimizes the overhead involved. PVCs are initiated when users join the network and are
left connected permanently; therefore, there is no call set-up or call clearing. PVCs are used when
data is frequently exchanged and the delay involved in call set-up is not acceptable. Since the end
users and the network or networks involved in a PVC must permanently reserve resources for these
circuits, they should be used only where a true need exists.

(2) Delivery Confirmation Bit (D-Bit) -~ End-to-End delivery confirmation is a layer 4 function in
the OSI model. However, it can sometimes be useful to have this function performed in the Network
Layer. In the normal mode of operation, the communications equipment acknowledges receipt of a
packet back to the sender immediately. Setting the D-bit to ’1” causes the communications
equipment to withhold this acknowledgment until confirmation of receipt of a packet by the
destination DTE has been received by the communication equipment. This can be useful if the
particular connection does not use a standard layer 4 protocol providing end-to-end confirmation.
An example would be the gateway between NADIN PSN and MSN. Since the use of the D-bit can
limit throughput and increase delay time it, should not be used unless it is absolutely necessary.
Throughput reduction can be minimized by using the D-bit in coordination with the M-bit.

(3) The More Data Mark (M-bit) — The M-bit is used to mark a sequence of multiple data packets,
typically packets that are part of a single message. Setting the M-bit to ”’1” indicates that more

packets in the same sequence are to be received at the destination DTE. The Network Layer entity in
the destination DTE will reassemble the packets into a single message before passing the message up
to the Transport Layer. The most efficient way of combining the M-bit and the D-bit is to set the
D-bit to ”1” on only the last packet of a sequence. X.25 networks deliver packets in order, therefore,
if end-to-end acknowledgment of the last packet is received, it guarantees that the entire sequence
was received.

(4) Data Qualifier Bit (Q-bit) -~ The data qualifier bit, the Q-bit, is sent transparently by X.25
networks. This means that it can be used by the two DTEs for any predefined purpose. Its use in
communicating with packet assemblers/disassemblers (PAD) is described by CCITT
Recommendation X.29. Because of potential unforeseen problems, it is recommended that this bit
not be used except for communicating with PADs.
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(5) Nonstandard Default Packet Size —— The standard default packet size for X.25 networks is 128
octets of user data. The NADIN PSN’s initial default packet size is 256 octets. This is the maximum
amount of user data in a packet. Smaller amounts of data can be sent and no padding is required.
This facility would be selected if a different size packet would optimize information transfer. It is
more efficient to minimize the number of packets, thus, if a user typically sends lone, multi-packet
messages, a larger packet size will improve performance. Excessively large packet sizes, on the other
hand, waste buffer space in both the DTE and the network. Values other than the default value can be
selected during call set-up using the “flow control parameter negotiation” facility.

(6) Nonstandard Defanlt Window Size -~ The window size is the number of packets that can be
outstanding for which an acknowledgment has not yet been received by the DTE or DCE. The
standard default window size is 2, thus, if there are two outstanding packets, the sending DTE cannot
send additional packets until one or both have been acknowledged by the receiving DCE. The
window size can be adjusted to optimize performance. Too large a window requires large buffers and
may result in many packets being retransmitted if an error occurs. Too small a window results in
frequent flow control restrictions and lower throughput. Values other than the default value can be
selected during call set-up via the “flow control parameter negotiation” facility.

(7) Closed User Group-Related Facilities —— This is a group of seven related facilities that allow

limits to be placed on users relating to which users they may call or which users may call them.
Examples include a closed user group with incoming access (members of the group can call only each
other, but anyone can call into the group), and outgoing calls barred within a closed user group
(members of the group cannot call each other, but may call or be called by anyone else). In the NAS,
external users such as airlines will be restricted from calling any addresses other than those to which
they have authorized access.

(8) Call Redirection —- If this facility is used, it must be subscribed to; it cannot be selected on a
call-by—call basis. It allows calls to be redirected if the destination DTE is out of service or busy.
The destination DTE subscribes to the type of call redirection desired. Four options are allowed by
the NADIN PSN network: no redirection, automatic redirection, semi-automatic redirection, or
manual redirection. Automatic redirection occurs immediately upon detection of the destination
being out of service. Semi-automatic redirection occurs after a destination fails and the NADIN PSN
Network Control Center (NCC) authorizes redirection. Manual redirection occurs upon command
from the network control center. Up to three alternate subnetwork addresses can be associated with a
given desired destination address. They form a list that is tried in order if automatic redirection is
used. If manual or semi-automatic redirection has been selected, the network control center specifies
which of the three alternate addresses is to be used.
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